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© Sulfur-containing fused pyrimidine derivatives, their production and use. 
© Disclosed is a compound represented by the formula (I) or a salt thereof: 
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wherein R 1 represents an aliphatic hydrocarbon, aralkyl or aryl group which may be substituted; R 2 
represents hydrogen, an aliphatic hydrocarbon group having one or more substituents, an aryl group which 
may be substituted, an amino group which may be substituted, a formyl group, a nitro group or a halogeno 
group; A represents a divalent hydrocarbon chain of 2 to 4 carbon atoms which may be substituted; and m 
represents an integer of 0 to 2, which is useful for treatment and prevention of diseases induced by 
abnormalities in regulation of reactions in vivo mediated through endothelin or interleukin 1, and of immune 
diseases and inflammatory diseases. 
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SULFUR-CONTAINING FUSED PYRIMIDINE DERIVATIVES, THEIR PRODUCTION AND USE 

BACKGROUND OF THE INVENTION 

The present invention relates to novel sulfur-containing fused pyrimidine derivatives useful as medi- 
cines. 

5 Autacoids which are produced in vivo and exhibit various pharmacological actions in the small amounts 
thereof which are liberated by cells by stimulation of some kind, and act on cells and organs in the vicinity 
of production sites thereof to play an important role in the expression, the maintenance and the regulation of 
various physiological functions. 

Vascular endothelial cells produce various biologically active substances, thereby regulating vasoactivity 

to and hemocyte functions. In particular, prostacyclin (PGI 2 ) and endothelium-derived relaxation factors 
(EDRF) have been noted as factors for relaxing vascular smooth muscles. It has recently been found that 
one of the endothelium-derived relaxation factors is nitrogen monoxide (NO) or an analogue thereof. 

On the other hand, it was also reported that the endothelial cells produced the factors for constricting 
vascular smooth muscles (EOCF) under various stimulation conditions such as anoxia. In 1988, M. 

is Yanagisawa et at. succeeded in isolating a vasoconstrictor substance from the culture supernatant of the 
endothelial cells of porcine aortae [M: Yanagisawa et L, Nature 332. 411 (1988)]. This substance, consisting 
of 21 amino acid residues and 2 intramolecular disulfide bonds, was named "endothelin (ET)\ The 
endothelin strongly contracts various smooth muscles (such as trachea! smooth muscles) including vascular 
smooth muscles (such as coronary arteries, aortae and basilar arteries) of animals including human. Its 

20 activities are strong more than 10 times as strong as those of known constrictor peptides such as 
angiotensin II, vasopressin and neuropeptide Y, and it is not affected by receptor antagonists or synthetic 
inhibitors of known vasoactive substances such as serotonin, norepinephrine, thromboxane A2 and 
leukotriene. It is known that only calcium antagonists partially inhibit its activities. It has recently become 
clear that the endothelin has not only smooth muscle constrictor activity, but also various physiological 

25 activities. For example, the endothelin promotes secretion of atrial natriuretic peptides in cultured rat atrial 
muscles, and inhibits renin secretion from juxtaglomerular cells. However, it is not entirely revealed till now 
what physiological role endothelin plays in vivo and what pathology endothelin is concerned with. 
Considering the various activities of the endothelin and the distribution of endothelin receptors over a wide 
range from vascular vessel systems to brains, the endothelin might relate to various diseases such as renal, 

30 pulmonary and cardiac diseases. It is further anticipated that the endothelin acts as a hormone or an 
autacoid controling circulation or as a neurotransmitter. 

Nerve growth factor (NGF) is a polypeptide having 118 amino acids. NGF is a neurotrophic factor 
necessary for differentiation and survival in peripheral, sensory and central neurons. In the brain, NGF is 
distributed in cerebral cortex and hippocampus, and acts as a neurotrophic factor for cholinergic neurons in 

35 basal forebrain. In the case of patients suffering from Alzheimer's disease, degeneration of cholinergic 
neurons in basal forebrain is significantly involved, and it is believed that impairment of learning and 
memory of the disease is due to this degeneration [M. Goedert et al., MoL Brain Res ., 1, 85-92 (1986)]. 
Recently, it has been reported that in various animal models with cerebral lesion NGF prevents the 
degeneratin of cholingergic neurons and improves the impairment of learning and memory [F. Hefti, J. 

40 Neuroscience , 6, 2155-2162 (1986); V.Pallage, Brain Res., 386 , 197-208 (1986)]. From these findings, NGF 
draws an attention as the most effective cadidate for the treatment of Alzheimer's disease. 

On the other hand, interleukin-1 (IL-1) known as an inflammatory autacoid is produced and secreted 
mainly by stimulated monocytes or macrophages. Recently, it has been shown that 11-1 can be produced by 
many types of cells including endothelial cells or fibroblasts.. 

45 Furthermore, IL-1 acts on various types of cells and is involved in many functions. First, relating to 
immune or inflammatory reactions, it makes lymphocytes, T and B cells, to differentiate or to proliferate 
increasing their production of cytokines such as IL-2 of CSFs. It acts on endothelial cells and play important 
roles in fibrinogenesis or lymphocyte adhesion, and acts on hepatocytes to make acute phase proteins. 
Second, it relates to connective tissue cells. It causes fibroblast or synovial cells to proliferate. However, it 

50 induces protease production and reduce the extracellular matrix proteins on these cells causing tissue 
damages. Similarly, it acts on chondrocytes or bone cells. Third, the action of IL-1 on nervous cells is also 
becoming clear. 



SUMMARY OF THE INVENTION 
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It is therefore a primary object of the present invention to provide compounds useful for treatment and 
prevention of various diseases induced by abnormalities in regulation of various reactions in vivo mediated 
through endothelin or interleukin-1 of various autacoids produced in vivo, for example, diseases such as 
myocardial infarction, angina pectoris and renal failure, and various immune diseases and inflammatory 
5 diseases, as well as rheumatism, by inhibiting the above-mentioned reactions in vivo. 

Further object of the present invention is to provide compounds useful for treatment of cerebral lesions 
and memory impairment (for example, in Alzheimer's disease) through inducing the production of NGF. 

Other objects of the present invention will become apparent from the following description. 

The present inventors conducted intensive investigations to provide compounds useful for treatment 
w and prevention of diseases such as myocardial infarction, angina pectoris and renal failure, various immune 
diseases and inflammatory diseases, and cerebral lesions and memory impairment (for example in 
Alzheimer's disease), and consequently discovered that specific sulfur-containing condensed pyrimidine 
derivatives could attain these objects, thus arriving at the present invention. 

In accordance with the present invention, there is provided a compound represented by the following 
rs formula (I) or a pharmaceutical^ acceptable salt thereof: 



R 2 (0)m 



20 




wherein -R 1 represents an aliphatic hydrocarbon, aralkyl or aryl group which may be substituted; R 2 
represents hydrogen, an aliphatic hydrocarbon group having one or more substituents, an aryl group which 
may be substituted, an amino group which may be substituted, a formyl group, a nitro group or a halogeno 
group; A represents a divalent hydrocarbon chain of 2 to 4 carbon atoms which may be substituted; and m 
represents an integer of 0 to 2. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Of the sulfur-containing condensed pyrimidine derivatives included in the present invention such as 
thiazolo[3,2-c]pyrimidine-5,7(6H)-diones[carbon number of chain A is 2], pyrimido[6,1-b]t1,3]thiazine-6,B- 
(7H)-diones [carbon number of chain A is 3] and pyrimido[6,1 -b][1 ,3]thiazepin-7,9(8H)-diones[carbon num- 
ber of chain A is 4], the pyrimido[6,1-b][1,3]thiazepin-7,9(8H)-diones are compounds which are novel in their 
skeleton itself and not described in the literature. 

With respect to the thiazolo[3,2-c]pyrimidine-5,7(6H)-dione derivatives, for example, 6,8-diethyl-2- 
hydroxymethyi-2,3-dihydrothiazoio[3,2-c]pyrimidine-5,7(6H)-dione is reported as a metabolite of 1 -ally 1-3,5- 
diethyl-6-chlorouracil [R. Kaul et al., J. Pham. Sci. 71, 897 (1982); Xenobiotica 12, 495 (1982); Arzneim- 
Forsch. 32, 610 (1982)]. However, there is no report of its systematic synthesis. Also as to the pyrimido[6,1- 
b][1 ,3] thiazine-6,8(7H)-dione derivatives, for example, perhydropyrimidot6,1-b]t1,3]thiazine-6 f 8-dione deriva- 
45 tives are reported in D« M. Brown et al.. J. Chem. Soc , 2385 (1972). However, there is no report of the 
systematic synthesis of these derivatives. 

Also, no pharmacological actions of these derivatives are known at all. 

With reference to the above-mentioned formula (I), examples of the aliphatic hydrocarbon groups 
represented by R 1 include alkyl groups of about 1 to 8 carbon atoms such as methyl, ethyl, propyl, i-propyl, 

50 butyl, i-butyl, sec-butyl, pentyl, i-pentyl, hexyi, heptyl and octyl; and alkenyl groups of about 2 to 8 carbon 
atoms such as vinyl, allyl, 1-propenyl, isopropenyl, 2-butenyl, 1 ,3-butadienyl, 2-pentenyl, 1-hexenyl, 1- 
heptenyl and 1-octenyL The substituents of the aliphatic hydrocarbon groups represented by R 1 include, for 
example, cyano, carbamoyl, heteroaryl (such as pyridyl or quinolyl). hydroxyl, lower (Ci to C*) alkoxy, 
amino, lower (Ci to C*) alkyl, carboxyl, ester(such as lower (Ci to C*) alkoxy carbonyl) and amido (such as 

65 lower (C 2 to C 6 ) alkanoylamino) groups. The aralkyl groups include groups obtained by combining aryl 
groups such as phenyl and naphthyl with alkylene groups of about 1 to 4 carbon atoms such as methylene, 
ethylene, trimethylene and tetramethylene. The aryl group may be substituted by, for example, 1 to 3 
halogen atoms (such as fluorine, chlorine or bromine), lower (Ci to C+) alkyl (such as methyl or ethyl), aryl 
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which may be substituted (such as phenyl or o-cyanophenyl), alkoxy (such as methoxy or ethoxy) or nitro 
groups. 

The aryl groups represented by R 1 include phenyl and naphthyl. and may be substituted by, for 
example, 1 to 3 halogen atoms (such as fluorine, chlorine or bromine), lower (Ci to C*) alkyl (such as 
methyl or ethyl), alkoxy (such as methoxy or ethoxy) or nitro groups. 

The aliphatic hydrocarbon groups having substituents represented by R 2 include, for example, alkyl 
groups of about 1 to 8 carbon atoms and alkenyl groups of about 2 to 8 carbon atoms having substituents. 
The substituents include cyano, carbamoyl, aryl as defined herein above, hydroxy!, alkoxy, amino, alkyl, 
carboxyl, ester and amino groups. Specific examples thereof include groups represented by the formulae: 

-CH=C -CH=CHR i:L and -CH 9 R 12 



wherein R 10 represents a cyano, carbamoyl or lower (Ci to C*) alkoxycarbonyl group; R n represents a 

lower (Ci to Cs) alkyl, aryl as defined herein above, cyano, carbamoyl or lower (Ci to C*) alkoxycarbonyl 
20 group; and R' 2 represents a dialkyl-substituted amino group such as dimethylamino, diethylamino, mor- 

phoiino, piperidino or piperazino. 

The aryl groups represented by R 2 include phenyl and naphthyl, and may be substituted by, for 

example, 1 to 3 halogen atoms (such as fluorine, chlorine or bromine), lower (Ci to C«) alkyl (such as 

methyl or ethyl), alkoxy (such as methoxy or ethoxy) or nitro groups. 
25 The unsubstituted or substituted amino group represented by R 2 is denoted by the formula: 



30 



/ 
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wherein each of R 8 and R 9 is hydrogen, a lower alkyl group having about 1 to 8 carbon atoms (such as 
35 methyl, ethyl, propyl or butyl) or a fatty acid-derived acyl group having about 1 to 8 carbon atoms (such as 
formyl, acetyl, propionyl or butyryl). 

The halogeno groups represented by R 2 include fluorine, chlorine, bromine and iodine. 

The above-mentioned unsaturated or saturated divalent hydrocarbon chains of 2 to 4 carbon atoms 
represented by A include chains represented by the formula 

40 

R 3 R 4 

I ! 

-C-C-(CL) - 
t I 2 n 

45 H H 

wherein R 3 represents hydrogen, an lower (Ci to C4) alkyl group which may be substituted by halogen 
atom, lower (Ci to C*) alkylthio or phenyithio (such as chloromethyl, alkylthiomethyl or phenylthiomethyl), 

50 -YR 5 [wherein Y is -O-or -S-, and R 5 is hydrogen, a lower alkyl group of 1 to 4 carbon atoms (such as 
methyl or ethyl) or an aryl group (such as phenyl or naphthyl) which may be substituted (such as alkyl of 1 
to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms or phenyl which may be substituted by one to three 
halogen atoms)], or a fatty acid-derived lower acyl group of 1 to 4 carbon atoms (such as acetyl or 
trifluoroacetyl); R* represents hydrogen or a lower alkyl group of 1 to 4 carbon atoms (such as methyl or 

55 ethyl); and n represents an integer of 0 to 2. 

The unsaturated or saturated divalent hydrocarbon chains of 2 to 4 carbon atoms represented by A also 
include chains represented by the formula: 
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\ /CCH 2 >n- 

c=c 

wherein R 15 and R 17 represent hydrogen atoms, lower alky! groups of 1 to 4 carbon atoms (such as methyl 
or ethyl), -COOR 17 wherein R 17 is hydrogen atom or lower (Ci to C4) alkyl or -NHR 18 wherein R 18 is 
hydrogen atom, lower (C1 to C+) alkyl or lower alkanoyl; and n represents an integer of 0 to 2. 

The unsaturated or saturated divalent hydrocarbon chains of 2 to 4 carbon atoms represented by A 
further include chains represented by the formula 

CH 
II 2 

^CH 2 -(CH 2 > n - 

wherein n represents an integer of 0 to 2. 

In this specification, the word "lower" before an alkyl moiety designates a preference for 1-4 carbon 
atoms. 

Of the above-mentioned compounds represented by formula (I), the compounds in which R 1 is an alkyl 
group of 3 to 8 carbon atoms or an aralkyl group which may be substituted, R 2 is an aryl group which may 
be substituted, and A is a divalent hydrocarbon chain of 2 to 3 carbon atoms are particularly preferred. 

The salts of the compounds represented by formula (I) include pharmacologically acceptable salts, for 
example, acid-addition salts, namely inorganic salts such as hydrochlorides, hydrobromides, sulfates, 
nitrates and phosphates, and organic salts such as acetates, tartrates, citrates, fumarates and maleates. 



Manufacturing Method 

The compounds represented by formula (I) can be produced by the following methods. 
Reaction (a): 
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wherein R\ R 2 , R 3 and R 4 have the same meanings as given above, X represents a halogen atom, and n 
represents an integer of 0 to 2. 
Reaction (b): 
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wherein R\ R 2 , R 3 , R* and n have the same meanings as given above. 
Reaction (c): 
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wherein R\ R 2 , R 3 , R 4 and n have the same meanings as given above. 
Reaction (d): 
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wherein R 1 , R 2 , R 4 , R 5 and n have the same meanings as given above. 
Reaction (e) 



VI 




OR s 



O 




o 



R 4 



o 



vn 



55 



wherein R 1 , R 2 , R 4 , R 5 and n have the same meanings as given above. 
Reaction (f): 
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wherein R 1 , R 2 and R* have the same meanings as given above. 
Reaction (g): 
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wherein R\ R 2 and n have the same meanings as given above; and R 6 represents an alkylthio group having 
about 1 to 4 carbon atoms, an alkoxy group having about 1 to 4 carbon atoms, or an arylthio or aryloxy 
group which may be substituted. 
30 Reaction (h): 



35 
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40 
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wherein R 1 and n have the same meanings as given above. 
45 Reaction (i): 



N0 2 



50 



55 



NHR 8 

0^ 



O 



7 



EP 0 404 525 A2 



wherein R\ R 8 and n have the same meanings as given above. 
Reaction 0): 



70 




15 



wherein R\ R 8 and n have the same meanings as given above. 
Reaction (k): 



NH, 
O 



20 



NH, 



25 
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R s 
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wherein R 1 , R 8 , R 9 and n have the same meanings as given above. 
Reaction (I)* 



o 

Xffla,b 



35 



CHO 



40 



45 
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wherein R 1 and n have the same meanings as given above. 
Reaction (m): 
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55 
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wherein R\ R 10 and n have the same meanings as given above. 
j 5 Reaction (n): 

CHO 



20 



25 
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CH=CHR" 
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wherein R\ R 11 and n have the same meanings as given above. 
Reaction (o): 



0 



35 




CH 2 R" 
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wherein R 1 , R 12 and n have the same meanings as given above. 
Reaction (p): 

CHO 
0^_^W ^S\^ 



50 




CHzOH 



55 
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wherein R 1 and n have the same meanings as given above. 
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Reaction (q): 



CH=CHCOOE t 




XVTa 



CH = CHCOR J 



XK 



15 wherein R 1 and n have the same meanings as given above; R 13 represents a secondary amino group 
substituted by an alkyl group of 1 to 5 carbon atoms which may be substituted; and the substituent alkyl 
group may combine to form a cyclic group (such as piperidino, morpholino, piperazino or N-phenyl- 
piperazino). 

Reaction (r): 
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wherein R 1 , R 2 and n have the same meanings as given above; and X represents chlorine. 
Reaction (s): 



35 
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wherein R\ R 2 and n have the same meanings as given above; and R 1 * represents an alkylthio group 
having about 1 to 4 carbon atoms or an arylthio group which may be substituted (such as alkyl of 1 to 4 
carbon atoms, alkoxy of 1 to 4 carbon atoms or phenylthio which may be substituted by one or more 
so halogen atoms). 

Reaction (t): 



55 
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wherein R\ R 2 and n have the same meanings as given above. 
Reaction (u): 

15 

vV^ ,vY^ 

o o 

XXIV XXV 

25 

wherein R 2 and A have the same meanings as given above. R 5 represents a benzyl group which may be 
substituted. 

Reaction (v): 

30 

R 2 R 2 
JST N A XXI N A 

ir ^ir " — r 1 t ^-^ 

0 O 
40 XXV xxvr 

wherein R\ R 2 and A have the same meanings as given above. 
Reaction (w): 
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55 

wherein R 1 , R 2 , R 17 . A and n have the same meanings as given above. 
Reaction (x): 
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wherein R\ R 2 and R 4 have the same meanings as given above. 

In the above-mentioned reaction (a), compound (II) is reacted with a sulfur reagent in an organic solvent 
to obtain compound (III). 

As such organic solvents, there can be used aprotic solvents including carboxylic acid amides such as 
N,N-dimethylformamide, N.N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as dimethyl 
sulfoxide; ketones such as acetone, methyl ethyl ketone and methyl isobutyl ketone; and other solvents 
such as acetonitrile, ethylene glycol dimethyl ether, tetrahydrofuran and dioxane. In particular, the carbox- 
ylic acid amides and sulfoxides are preferably used. 

Such sulfur reagents include sodium hydrosulfide (NaSH), sodium sulfide (Na2S) and ammonium sulfide 
((NKUfeS). Sodium hydrosulfide is preferably used. Such a reagent is preferably used in an amount 2 to 4 
times that of compound (II). 

Further, this reaction is usually conducted at temperatures of 0-30* C for 0.5 to 10 hours. It is preferable 
to add sodium hydrosulfide to a solution of compound (II) in N,N-dimethylformamide under ice cooling, 
followed by stirring at room temperature for about 1 to 2 hours. 

In reaction (b), compound (III) is reacted with an oxidizing agent in an organic solvent to obtain 
compound (IV). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxan; and ketones such as 
acetone and methyl ethyl ketone. In particular, the halogenated hydrocarbons are preferably used. 

Such oxidizing agents include organic peracids such as m-chloroperbenzoic acid; N-halocarboxyiic acid 
amide such as N-bromosuccinic acid amide; and periodic acid. In particular, m-chloroperbenzoic acid is 
preferably used. Such a compound is preferably used in an amount slightly more than one equivalent in 
relation to compound (III). 

Further, it is preferable that this reaction is conducted by adding m-chloroperbenzoic acid to a solution 
of compound (III) in methylene chloride little by little with stirring under ice cooling, followed by stirring at 
temperatures of 0-30* C for about 3 to 10 hours. 

In reaction (c), compound (IV) is reacted with an oxidizing agent in an organic solvent to obtain 
compound (IV). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxan; and ketones such as 
acetone and methyl ethyl ketone. In particular, the halogenated hydrocarbons are preferably used. 

Such oxidizing agents include organic peracids such as m-chloroperbenzoic acid; N-halocarboxylic acid 
amide such as N-bromosuccinic acid amide; and periodic acid. In particular, m-chloroperbenzoic acid is 
preferably used. Such a compound is preferably used in an amount slightly more than one equivalent of 
compound (IV). 

Further, it is preferable that this reaction is conducted by adding m-chloroperbenzoic acid to a solution 
of compound (IV) in methylene chloride little by little with stirring under ice cooling, followed by stirring at 
temperatures of 0-30* C for about 5 to 20 hours. 

In reaction (d), compound (IVa) is reacted with an acid anhydride in an organic solvent to obtain 
-compound (VI). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxan; and ketones such as 
acetone and methyl ethyl ketone. The acid anhydrides used in the reaction can also be emplolyed as 
solvents, in particular, the halogenated hydrocarbons such as dichloromethane and dichloroethane are 
preferably used. 

Such acid anhydrides include acetic anhydride and trifluoroacetic anhydride can be used depending on 
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their purpose. Such an acid anhydride is used in an amount usually 1 to 10 times, preferably 2 to 3 times 
that of compound (IVa). Further, this reaction is usually conducted at temperatures of 0-30* C for 5 to 30 
hours. It is preferable to add the acid anhydride to a solution of compound (IVa) in dichloroethane, followed 
by stirring at room temperature for about 10 to 20 hours. 

s The reaction product thus obtained is a 2-o-acyl form in which R 5 is an acyl group such as acetyl and 
trifluoroacetyl. When an amine (for example, triethylamine) is allowed to exist in the reaction solution in an 
amount about 1 to 2 times that of the acid anhydride, a 2-hydroxy form in which R 5 is a hydrogen atom can 
be obtained. In this case, it is preferred that the reaction conditions are similar to those under which the 2- 
Oacyl form is obtained, except that the amine is used. 

70 In reaction (e), compound (VI) is reacted in an organic solvent in the presence of an acid catalyst to 
obtain compound (VII). 

As such organic solvents, there can be used aromatic hydrocarbons such as benzene, toluene and 
xylene; halogenated hydrocarbons such as dichloromethane, chloroform and dichloroethane; ethers such as 
ethyl ether, tetrahydrofuran and dioxan; and ketones and nitriles usually used as solvents. In particular, the 

75 aromatic hydrocarbons such as benzene and toluene are preferably used. 

Such acid catalysts include sulfonic acids such as methanesulfonic acid, p-toluenesulfonic acid and 
trifluoromethanesulfonic acid; and other catalysts such as trichloroacetic acid and sulfuric acid. In particular, 
the sulfonic acids such as p-toluenesulfonic acid are preferably used. It is preferred that such an acid 
catalyst is used in a catalytic amount. 

20 Further, this reaction is usually conducted at a temperature from room temperature up to the boiling 
point of the solvent used for about 3 to 30 hours. It is preferable to add a catalytic amount of p- 
toluenesuifonic acid to a solution of compound (VI) in toluene, followed by heating under reflux for about 4 
to 7 hours. 

Alternatively, compound (VII) may be obtained easily by conducting reactions (b), (d) and (e) serially 
25 under similar conditions as described above, without isolation of the reaction products (IV) and (VI). 

In reaction (f), compound (VII) is reacted with an oxidizing agent in an organic solvent to obtain 
compound (VIII). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; and ketones such 
30 as acetone and methyl ethyl ketone. In particular, the halogenated hydrocarbons are preferably used. 

Such oxidizing agents include peracids such as m-chloroperbenzoic acid; N-halocarboxylic acid amide 
such as N-bromosuccinic acid amide; and periodic acid. In particular, m-chloroperbenzoic acid is preferably 
used. Such a compound is preferably used in an amount slightly more than one equivalent of compound 
(VII). 

35 Further, it is preferable that this reaction is conducted by adding m-chloroperbenzoic acid to a solution 
of compound (VII) in methylene chloride little by little with stirring under ice cooling, followed by stirring at 
temperatures of 0-30 " C for about 3 to 10 hours. 

In reaction (g), compound (VI) is reacted with a nucleophiiic reagent in an organic solvent in the 
presence of an acid catalyst to obtain compound (IX). 

40 As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; and ethers such as tetrahydrofuran and dioxane. When alcohols such as 
methanol and ethanol or mercaptans are used as nucleophiiic reagents, these compounds themselves can 
be used as solvents. In particular, the halogenated hydrocarbons such as dichloroethane are preferably 
used. 

45 As such acid catalysts, there can be used organic acids such as acetic acid, trichloroacetic acid and p- 
toluenesulfonic acid; and inorganic acids such as hydrogen chloride, sulfuric acid and boron trifluoride. The 
catalyst used for the reaction can be suitably changed depending on the nucleophiiic reagent used. 

The nucleophiiic reagents include alcohols such as methanol and ethanol, and thiols such as ethyl 
mercaptan and thiophenoL Such a compound is used in an amount equivalent to compound (VI) or in large 
so excess (when used as the solvent). However, the thiol is preferably used in an amount about 2 to 5 times 
that of compound (VI). Further, this reaction is conducted at temperatures of 0-50* C for about 10 hours to 3 
days, preferably at room temperature for about 1 to 3 days. 

In reaction (h), compound (Ilia) is reacted with a nitrating agent in a solvent to obtain compound (X). 
Such a solvent is suitably changed depending on the nitrating agent used for the reaction. 
55 The nitrating agents include various reagents, for example, so-called mixed acid prepared by combining 
nitric acid and sulfuric acid, acetyl nitrate, nitric acid, nitronium tetrafluoroborate (NO2 BF*"), nitrogen 
oxides (NaN0 2 and N2O5) and ethyl nitrate. Of these reagents, mixed acid is more preferable as the sure, 
inexpensive nitrating agent. When mixed acid is used as the nitrating agent, it is preferred to use the 
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reagent itself as the solvent. Such a nitrating agent is used usually in large excess, preferably in an amount 
about 3 to 10 times that of compound (Ilia). 

Further, this reaction is usually conducted at temperatures of 0-30* C for 0.5 to 3 hours. It is preferable 
to add fuming nitric acid to a solution of compound (Ilia) in concentrated sulfuric acid little by little under ice 
5 cooling so as to keep a reaction temperature at about 0 to 5* C, followed by stirring at a similar temperature 
for about 0.5 to 2 hours. 

In reaction (i), the nitro group of compound (X) is reduced to an amino group by a reducing agent, and 
the resulting amino derivatives allowed to react with an organic carboxylic acid or an anhydride thereof, 
thereby obtaining compound (XI). 

w Such an organic solvent is suitable selected depending on the reducing agent used at that time. 

The reducing agents include catalytic reducing agents which react in the presence of a palladium 
catalyst or the like, sulfur reducing agents such as sodium hydrosulfite (Na^OO and metals such as iron 
and zinc. In particular, when iron or zinc is used as the reducing agent, an alcohol such as methanol or 
ethanol used as the organic solvent may contain a suitable amount of an organic acid such as formic acid 

75 or acetic acid. The organic acid reacts with the amino group produced by reduction of the nitro group to 
form an acylamino derivative (X). In this case, the use of an organic acid as the solvent is more convenient 
and preferable. 

Further, this reaction is usually conducted at a temperature- around the boiling point of the solvent for 
about 3 to 20 hours. It is preferable to react compound (X) in the organic acid such as acetic acid for about 
20 3 to 5 hours while heating under reflux in the presence of zinc in an amount of 3 to 5 times that of 
compound (X). 

In reaction (j), compound (XI) is hydrolyzed in an organic solvent in the presence of an acid to obtain 
compound (XII). 

Such organic solvents include alcohols such as methanol and ethanol, and ethers such as 
25 tetrahydrofuran and dioxane. In particular, the alcohols such as methanol and ethanol are preferably used. 
As such acids, mineral acids such as hydrochloric acid and sulfuric acid are preferably used. 
Further, this reaction is usually conducted at a boiling point of the solvent for about 2 to 10 hours. It is 
preferable to add a one-fifth to equivalent amount of 0.5 to 2 N-hydrochloric acid in relation to compound 
(XI) to an alcoholic solution of compound (XI) to conduct the reaction for about 2 to 5 hours. 
30 In reaction (k), compound (XII) is alkylated by an alkylating agent in an organic solvent to obtain an 
alkylamino form (Xllla), and acylated by an acylating agent in an organic solvent to obtain an acylamino 
form (Xlllb). 

In alkylation reaction, as such organic solvents, there can be used aprotic solvents usually employed, 
including carboxylic acid amides such as N.N-dimethylformamide, N,N-dimethylacetamide and N-methyi- 
35 pyrroiidone; sulfoxides such as dimethyl sulfoxide; ketones such as acetone and methyl ethyl ketone; and 
other solvents such as acetonitlile. In particular, the carboxylic acid amides and sulfoxides are preferably 
used. 

In reaction (I), compound (Ilia) is reacted with a formylating agent in an organic solvent to obtain 
compound (XIV). 

40 Such an organic solvent varies depending on what compound is used as the formylating agent. The 
organic solvents include alcohols, ketones, halogenated hydrocarbons, ethers, esters, amides and sulfoxides 
which are usually used as solvents, but are not limited thereto. 

Such formylating agents include Vilsmeier reagents (N,N- dimethylformamide-phosphorus oxychloride), 
acid anhydrides (formic acetic anhydride), ethyl formate-sodium ethoxide, chloroform-potassium hydroxide 
45 (Reimer-Tiemann reaction) and chloral (CI 3 C-CHO). In particular, the Vilsmeier reagents are preferably 
used. Such a formylating agent is preferably used in an amount more than one equivalent in relation to 
compound (Ilia). The Vilsmeier reagents (N,N-dimethylform- amide-phosphorus oxychloride) are preferably 
used in an amount of 1 .5 to 3 equivalents. 

Further, it is preferable that this reaction is conducted by adding the Vilsmeier reagent previously 
so prepared to a solution of compound (Ilia) in N.N-dimethylformamide little by little with stirring under ice 
cooling so that the reaction temperature does not exceed about 40 *C, followed by stirring at room 
temperature for about 2 to 5 hours. 

In reaction (m), compound (XIV) is condensed with an active methylene compound in a solvent in the 
presence of a base to obtain compound (XV). 
55 Such organic solvents include alcohols such as methanol and ethanol; ethers such as tetrahydrofuran 
and dioxane; and carboxylic acid amides such as dimethylformamide. 

Further, such bases include potassium carbonate, sodium carbonate, sodium hydroxide, potassium 
hydroxide, sodium hydride and potassium t-butoxide. 
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Furthermore, such active methylene compounds include malonitriie, malonic esters and malonic acid 
amide. 

It is preferable that the solvent and the base used for the reaction is suitably selected depending on the 
active methylene compound reacted at that time. 
5 Moreover, this reaction is usually conducted at a temperature of about 50* C to the boiling point of the 
solvent for about 5 to 20 hours. 

In reaction (n), compound (XIV) is reacted with a Wittig reagent in an organic solvent to obtain 
compound (XVI). 

Such organic solvents include halogenated hydrocarbons such as dichloromethane, chloroform and 
10 dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; aromatic hydrocarbons such as 
benzene and toluene; and alcohols such as methanol and ethanol. 

Further, such Wittig reagents include stabilized phosphoranes, semi-stabilized phosphoranes and 
unstabilized phosphoranes such as carboethoxymethylenetriphenylphosphorane, cyanomethylenetriphenyl- 
phosphorane, pentylenetriphenylphosphorane and benzylidenetriphenyiphosphorane. 
75 Furthermore, this reaction is usually conducted at a temperature of about 50 *C to the boiling point of 
the solvent for about 5 to 20 hours. It is preferable to heat compound (XIV) and the Wittig reagent under 
refiux in an appropriate solvent for about 5 to 10 hours. 

In reaction (o), compound (III) is aminomethylated by the reaction of formaldehyde and an amine, 
namely the Mannich reaction to obtain compound (XVII). 
20 Such organic solvents include alcohols such as methanol and ethanol; ethers such as tetrahydrofuran 
and dioxane; halogenated hydrocarbons such as dichloroethane, carbon tetrachloride and chloroform; and 
other usual solvents such as acetonitrile and acetic acid. 

As Mannich reagents, there can be used appropriate combinations of paraformaldehyde or formic acid 
with secondary amines (for example, dimethylamine hydrochloride, diethylamine hydrochloride, piperidine, 
25 morpholine, piperazine and salts thereof. Such a compound is preferably used in an amount 2 to 5 times 
that of compound (III). 

Further, it is preferable that this reaction is usually conducted by heating compound (III) and the 
Mannich reagent in the suitable solvent at a temperature around the boiling point of the solvent for about 10 
to 20 hours. 

30 In reaction (p), compound (XIV) is reacted with a reducing agent in a solvent. 

Such organic solvents include alcohols such as methanol and ethanol; and ethers such as ethyl ether, 
tetrahydrofuran and dioxane. 

Such reducing agent include metal hydride complex compounds such as sodium borohydride and 
aluminium lithium hydride, and tributyrtin hydrides and are preferably used in an amount 2 to 4 times that of 
35 compound (XIV). 

It is preferable that the reaction is conducted at temperatures of 0° -30*0 for 0.5 to 2 hours after 
addition of sodium borohydride to a solution of the compound (XIV) in alcohol. 

In reaction (q), compound (XVla) is reacted in an aprotic solvent with a dimethylaluminum amide 
derivative obtained by reacting a primary or secondary amine with trimethylaluminium according to the 
40 method described in the literature [A. Basha S, Tetrahedron Lett. 48, 4171 (1977)]. 

As such aprotic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; and ethers such as ethyl ether, tetrahydrofuran and dioxane. In particular, 
halogenated hydrocarbons such as dichloromethane and dichloroethane are preferably used. 

The synthesis of the dimethylamide is conducted by adding a solution of trimethylaluminium in hexane 
45 to the amine (for examples an alkyl amine, an aryl amine, morpholine, piperidine and N-phenylpiperazine) in 
the solvent such as methylene chloride, chloroform or dichloroethane in a stream of nitrogen to form the 
dimethylaluminum amide form. 

It is preferable that this reaction is usually conducted by adding a solution of compound (XVla) in the 
same solvent as used in the preparation of the dimethylaluminum amide form, such as methylene chloride, 
so little by little with stirring at temperatures of 0-30 ' C, and then heating the mixture under reflux for about 10 
to 30 hours. 

After the reaction is completed, the unreacted aluminum reagent is decomposed with hydrochloric acid, 
and then the reaction product thus obtained can be easily isolated and purified by methods known in the 
art. 

55 In reaction (r), compound (XX) is reacted with a halogenating reagent in an organic solvent to obtain 
compound (XXI). 

As such organic solvents, there are preferably used aprotic solvents including halogenated hydrocar- 
bons such as dichloromethane, chloroform and dichloroethane; and ethers' such as ethyl ether, 



15 



EP 0 404 525 A2 



tetrahydrofuran and dioxane. 

Further, as such halogenating reagents, there can be used thionyl chloride, phosphorus oxychloride, 
phosphorus trichloride and phosphorus pentachloride. In particular, thionyl chloride is preferably used 
because of easy treatments after the reaction. As to this reaction, it is preferable to add the halogenating 
5 reagent such as thionyl chloride to a solution of compound (XX) in dichloromethane or dichloroethane little 
by little at temperatures of 0* C-30* C, followed by heating under reflux for about 5 to 20 hours. 

In reaction (s), compound (XXIa) is reacted with a nucleophilic reagent in an organic solvent to obtain 
compound (XXII). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
w chloroform and dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; alcohols such as 
methanol, ethanol and methyl cellosolve; and carboxylic acid amides such as dimethyl-formamide. It is 
preferable that the solvent used is suitably selected depending on the nucleophilic reagent used. 

Such nucleophilic reagents include thiols such as thiophenols and methyl mercaptan; alcohols such as 
methanol and ethanol; and amines such as alkyl amines, aralkyl amines and aromatic amines. 
75 This reaction is preferably conducted in the presence of an appropriate base such as potassium 
carbonate, sodium carbonate or sodium hydride. 

With respect to this reaction, it is preferred to react compound (XXIa) in the solvent such as ethanol in 
the presence of the base such as potassium carbonate at a temperature from room temperature up to the 
boiling point of the solvent for about 5 to 50 hours. 
20 In reaction (t), compound (XXIa) is reacted with a base in an organic solvent to obtain compound (XXIII). 
As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, 
chloroform and dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; alcohols such as 
methanol and ethanol; carboxylic acid amides such as dimethyl-formamide; and amines such as pyridine. 
As such bases, there can be used amines such as triethylamine, pyridine and piperidine; and alkali 
25 salts such as t-butoxypotassium, sodium hydride, potassium carbonate and sodium carbonate. It is 
preferable that the base is suitably selected depending on the solvent used. 

Further, it is preferable that this reaction is usually conducted at temperatures ol room temperature up 
to the boiling point of the solvent for about 5 to 50 hours. 
• After the reaction is completed, the reaction product thus obtained can be easily isolated and purified 
30 by recrystalization and column chromatography. 

In reaction (u), compound (XXIV) is reacted with a debenzylating agent in an organic solvent to obtain 
compound (XXV). 

As such organic solvents, there can be used aromatic hydrocarbons such as benzene, toluene and 
xylene; and halogenated hydrocarbons such as dichloromethane, chloroform and dichloroethane. In particu- 
35 lar, benzene, toluene and xylene are preferrable. 

As such debenzylating agents, there can be used boron tribromide, metal natrium-liq. ammonia and 
catalytic reduction, among them BBr 3 is preferable for its simplicity. Such compounds may be added in an 
amount of about 2 to 10 moles, preferably 2 to 5 moles to 1 mole of compound (XXIV). 

Further, it is preferable that this reaction is usually conducted by adding BBr 3 to the compound (XXIV) 
40 in toluene at a temperature from 50* C up to the boiling point of the solvent for about 5 to 40 hours, 
preferably around the boiling point of the solvent for 10 to 20 hours. 

In reaction (v), compound (XXV) is reacted with an alkylating agent (XXVII) in an organic solvent in the 
presence of base to obtain compound (XXVI). 

As such organic solvents, there can be used dimethylformamide. dimethylacetamide, dimethylsulfoxide, 
45 acelonitrile, acetone and ethylmethylketone. 

As such bases, there can be used sodium hydride, potassium t-butoxide, potassium carbonate and 
sodium carbonate. 

As such alkylating agents (XXVII), there can be used substituted halides such as chloride, bromide and 
iodide. 

so Further, it is preferable that this reaction is usually conducted by employing about 1 to 3 moles of 
potassium carbonate and about 1 to 3 moles of alkylating agent (XXVII) to 1 mole of compound (XXV) in 
dimethylformamide at a temperature from room temperature up to the boiling point of the solvent for about 
5 to 40 hours, preferably around 50 to 100* C for 10 to 20 hours. 

In reaction (w), compound (XXVIII) is reacted with thioglycolate in an organic solvent in the presence of 
55 base to obtain compound (XXIX). 

As such organic solvents, there can be used alcohols such as methanol, ethanol and propanol; and 
amides such as dimethylformamide and dimethylacetamide. 

.As such bases, there can be used potassium carbonate, sodium carbonate, sodium hydride and 
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w 



15 



potassium t-butoxide. 

Further, it is preferable that this reaction is usually conducted by employing about 2 to 4 moles of 
thioglycolate and about 2 to 4 moles of potassium carbonate per 1 mole of compound (XXVIII) in ethanol at 
a temperature around the boiling point of the solvent for about 10 to 20 hours. 

in reaction (x), compound (VIII) is reacted with a reducing agent in an organic solvent to obtain 
compound (XXX). 

Such reducing agents include metal hydride complex compounds such as sodium borohydride and 
aluminium lithium hydride; halogenated phosphorous compounds like phosphorus trichloride; titanium 
trichloride and silicon trichloride, and phosphorus trichloride is preferable for its simplicity. As solvents, 
there can be used amides such as dimethylformamide and dimethylacetamide; and halogenated hydrocar- 
bons such as dichloroethane and chloroform, and among them dimethylformamide is preferable. 

Further, it is preferable that this reaction is usually conducted by adding about 2 to 5 moles of 
phosphorus trichloride to 1 mole of compound (VIII) in DMF and mixing at a temperature from about -20* C 
to room temperature for about 30 minutes to 1 hour. 

After the reaction is completed, the reaction product thus obtained can be easily isolated and purified 
by conventional methods such as column chromatography and recrystalization, 

In reactions (a) to (x), the starting compounds (II) and (XVIII) can be prepared by the following method. 
Reaction (y): 



20 



25 




CI 

faiJn-CH-Cri-X 

n 8 4 R 



30 



35 



40 



45 




XI 

50 

(wherein each symbol has the same meaning as above given) 

The starting compounds (II) can be easily obtained by reacting the compounds (XXV) synthesized by or 
in accordance with the methods described in Chem. Ber. 95, 1597 (1962) and Ann. Chem. 691 , 142 (1966) 
with various alky I dihalides (such as 1-bromo-2-chloroethane, 1-bromo-3-chloropropane, 1-bromo-4- 
55 - chiorobutane and 1-bromo-3-chloro-2-methyipropane) in an aprotic solvent such as dimethylformamide in 
the presence of potassium carbonate or sodium carbonate at a temperature of 50 to 100* C for about 10 to 
20 hours. 
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Reference Example 1 



e-ChloroS-phenyhS'propylpyrimidine^^tlH^Hhdione 



Phosphorus oxychloride (500 ml) was added dropwise to 50% ethanol (100 ml) with stirring at room 
temperature. S-Phenyl-S-propylpyrimidin^^.etlH^HHrione (107 g) was added to the solution little by little 
with stirring. The reaction solution was heated at 50 *C for 30 minutes, followed by heating under reflux for 
io 4 hours. The reaction solution was concentrated under reduced pressure to dryness. The resulting syrup 
was poured on ice water little by little, and stirred for a while. The precipitated crystals were collected by 
filtration, washed with water, and then dried. Recrystallization from DMF (500 ml)-water (100 ml) gave 
colorless plates (73 g, 63%), m.p. 230 - 231 " C. 

75 

Reference Examples 2-7 

The following compounds were synthesized by methods similar to that of Reference Example 1 . 



25 




30 

Reference 9 Melting 

Example R x R Yield Point 

No. (%) ( C) 
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50 

Reference Example 8 

55 e-Chloro-l-tS-chloroethylhS-phenyl-S-propylpyrimidine^.^lH^H^dione 

1-Bromo-3-chioroethane (3 ml) and potassium carbonate (3. 48g)were added to a solution of 6-chloro-5- 
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phenyl-3-propylpyrimidine-2,4(1H,3H)-dione (4 g) in DMF (40 ml), and the mixture was stirred at 50 # C for 
20 hours. The reaction solution was concentrated to dryness. A resulting residue was dissolved in 
chloroform and H 2 0, and the organic layer was washed with water and dried. The solvent was evaporated 
to dryness to give a syrup, which was purified by column chromatography on silica gel. Recrystallization of 
the crude crystals from methylene chloride-hexane gave colorless prisms (4g, 63%), mp 93 - 94 C. 



Reference Examples 9 to 42 
w The following compounds were synthesized by methods similar to that of Reference Example 8. 
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Reference Example 43 

6-Chloro-1 -cyanomethy l-3-propy lpyrimidine-2,4(1 H,3H)-dione 

Ch!oroactonitrile(16.5 g) and potassium carbonate (29.3 g) were added to a solution of 6-ch1oro-3- 
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propylpyrimidine^^lH.Srty-dione (20 g) in DMF (200 ml), and the mixture was stirred at room temperature 
for 24 hours. The reaction solution was concentrated and evaporated to dryness to obtain a residue. A 
resulting residue was dissolved in chloroform and H2O, and the organic layer was washed with water and 
dried. The solvent was evaporated to dryness to give a syrup, which was purified by column chromatog- 
5 raphy on silica gel to give a crystalline product. Recrystalization of the crude crystals from ethyl acetate- 
isopropylether gave colorless prisims (21.1 g, 87%), mp. 83 - 84* C. 



Reference Example 44 

10 

6-Chloro-1-cyanomethyI-5-phenyl-3-propylpyrimidine-2,4(1H,4H)-dione 



15 The captioned compound was synthesized by methods similar to that of Reference Example 43. 
M.p. 194- 195' C 

The sulfur-containing fused pyrimidine derivatives (compounds (I)) represented by general formula (I) 
and the salts thereof according to the present invention have inhibitory activities on vasoconstriction, 
bronchus smooth muscle constriction and the activity of reducing the infarct size in ischemic and 

20 reperfused heart to mammals including humans, and therefore are useful as therapeutic and ameliorative 
agents for myocardial infarction, angina pectoris and asthma. Compounds (I) and the salts thereof have also 
inhibitory activities on IL-1 production, anti-inflammatory activity, antipyretic activity and analgesic activity, 
and therefore are useful as therapeutic and ameliorative agents for rheumatoid arthritis, lumbago, cervico- 
omo-brachial syndrome and scabies. Further, the compounds are useful for treatment of cerebral lesions 

25 and memory impairment (for example, Alzheimer's disease) through inducing the production of NGF. 

The toxicity of compounds (I) is low. Hence, compounds (I) of the present invention or a salt thereof, 
when used as pharmaceutical drugs, can be safely administered parenteral^ or orally in the forms of 
powders, granules, tablets, capsules, injections, suppositories and ointments, solely or in combination with 
pharmaceutically acceptable additional components, such as vehicles, disintegrators, lubricants, binders, 

30 dispersants, plasticizers or diluents. 

The dosage is dependent on the type of disease to be treated, the symptom of the disease, the subject 
to whom the drugs are administered and the method of administration. For example, when orally 
administered to adult patients with myocardial infarction or angina pectoris, it is advantageous that the 
active ingredients (compounds (I)) are normally administered in one dose of about 0.1 to 30 mg/kg of 

35 weight, preferably about 0.5 to 10 mg/kg of weight, about once to 3 times a day. 

Of the sulfur-containing fused pyrimidine derivatives represented by general formula (I) and the salts 
thereof according to the present invention, pyrimido[6,1-b]I1,3]-thiazepin-7,9(8H)-diones are novel in their 
skeleton itself as described above. It is industrially extremely useful to provide these structurally novel 
compounds. 

40 The present invention will be described in detail with the following Examples, Preparation Examples and 
Experimental Examples. It is understood of course that these are not intended to limit the scope of the 
invention. 

In this specification, the following abbreviations are used. 
Me: methyl, Et: ethyl, Pr: propyl, Bu: butyl, All: allyl, Bzl: benzyl, Ph: phenyl, Ac: acetyl, s: singlet, d: 
45 Doublet, t: Triplet, q: quartet, m: multiplet, brs: broad signal. 



Example 1 

50 

9-Pheny l-7-propy l-3,4-dihydro-2H,6H-pyrimido[6,1 -b][l ,3] thiazine-6,8(7H)-dione 



Sodium hydrosulfide (3.3 g) was added to a solution of 6-chIoro-1-(3-chloropropyl)-5-phenyl-3-pro- 
55 pyluracil (7 g) in DMF (60 ml) little by little under ice cooling and the mixture was stirred for 1 hour. The 
reaction solution was concentrated to dryness. The residue was dissolved in methylene chloride-H 2 0, and 
the organic layer was washed with water and dried. The solvent was evaporated and the resulting crude 
crystals were recrystallized from methanol to give colorless crystals (3.85 g, 62%). 
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Melting point 132-133 C 



Elemental analysis for 




CisHi8N 2 0 2 S: 








C(%) 


H(%) 


N(%) 


Calcd: 


63.55 ; 


. 6.00 ; 


9.26 


Found: 


63.59 ; 


6.05; 


9.23 



JO 



75 



'H-NMR(CDCI 3 )5: 0.94(3H,t).1 .42-1 .93(2H,m), 2.02-2.37(2H,m),2.92(2H,t).3.94(2H,t), 4.08(2H,t).7.08-7.50- 
(5H.m) 

Examples 2 to 36 

The following compounds were synthesized by methods similar to that of Example 1. 
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Example 37 



1-Oxo-9^phenyl-7-propyl-3,4>dihydro-2H t 6H-pyrimido[6 ( 1-b] [1,3]thiazine-6,8(7H)-dione 

m-Chloroperbenzoic acid (3.78 g) was added to a solution of 9-phenyl-7-propyl-3.4-dihydro-2H,6H- 
pyrimido[6,1-b]t1,3]thiazine-6,8(7H)-dione (6 g) in methylene chloride (90 ml) little by little with stirring under 
ice cooling and the mixture was stirred under ice cooling for 6 hours. The insoluble material was removed 
by filtration, and the filtrate was washed with an aqueous sodium bicarbonate. After drying, it was 
concentrated to dryness. The residue was purified by column chromatography on silica gel. The resulting 
crude crystals were recrystallized from methylene chloride-isopropyl ether to give colorless needles (5.7 g, 
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90%). 

Melting point 190-192* C 



Elemental analysis for 




CuHisNaOaS: 








C(%) 


H(%) 


N(%) 


Calcd: 


60.36 ; 


5.70; 


8.80 


Found: 


59.93 ; 


5.67; 


8.42 



1 H-NMR(CDCIa)5: 0.94(3H,t),1.47-1.92(2H t m), 2.00-2.89(3 H,m) ,3. 09-3. 44(1 H.m), 3.96(2H,t),4.09-4.82(2H,m)- 
,7.39(5H,s) 



Examples 38 to 57 

The following compounds were synthesized by methods similar to that of Example 37. 



R a O 
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Example x j 


R 2 


n 


Yield j m • p . 
{%) ! (°C) 


1 H-NMR( 5 ) 


38 : Me : Ph i 
i i » 


0 . 


64 S 169-172 

! ! 


(CDCft 3 );2.75-3.34(2H,in),3.38(3H,s), 
4.63-4.92(2H,m),7.35-7.60(5H,m). 


39 Et ! Ph ! 

j 


0 i 70 i 164-166 i 
' ! 1 

! i j 

! ! ! 


(CDCft 3 );1.25(3H,t), 

2.73-3. 14(1H,b),3.20-3.47(1H,i), 

4.05(2H.q),4.51-5.00(2H,m), 

7.35-7.65(5H,ra). 


40 Bu | Ph | 

i i i 

• i 
i ! ! 

• > 


0| 82 1 

1 | 

i 1 
• 


175-177 ! 


(CDCft 3 );0.95(3H,t), 
1.13-1.85(4H,n),2.75-3.15(lH,m), 
3.21-3.48(lH,m),3.99(2R,t), 
4.52-4.89(2H,ra),7.35-7.63(5H,in). 


4] : Ph i 

; 


Ph , 
1 


0: 64 i 

■ 1 


292-293 


(DHS0-d 6 );3.08-3.81(2H,m), 

4 . 25-4 . 94 (2H , m) , 7 . 17-7 . 74 (10H , m) . 


42 ! Me 

i 

; 

? 

i 


Phi 

1 

i 


1 i 68 
1 

i 

i 


204-207 


(CDC ft 3 );2. 07-2.88 (3H,m), 

3.10-3.40(lH,m),3.40(3H,s), 

4 13-4 77(2H,m) ,7.21-7.52(5H.m) . 


43 ! Et 

t 

: 
i 


Ph 


1 


56 i 


212-214 


(CDC ft 3 ) ; 1 . 26(3H,t) , 2.07-2.90(3H,m) , 
3.10-3.44(lH,m),4.06(2H,q), 
4.10-4.81 (2H,b),7.39(5H,s). 


44 1 Pr • Ph 

! ! 

j 1 
! i • 
I 1 


1 


| 90 ! 190-192 

! 1 
| 

! 

i 


(CDCft,):0.94(3H,t), 
1.47-l,92(2H,m),2.00-2.89(3H,m), 
3.09-3.44(lH,m),3.96(2H,t), 
4.09-4.82(2H,m),7.39(5H,s). 


45 1 Bu i Ph 

i j 
'. j 
i i 

1 

1 J 


1 


! 72 142-144 

1 ! 

! 1 

! ! 


(CDCft 3 );0.94 (3H,t),1.06-1.85(4H,m), 
2.02-2. 93(3H,o), 3. 13-3.48(lH,m), 

! 4.01(2H,t),4.13-4.83(2H,m), 

I 7.40(5H,s). 


46 i Ph i Ph 

! 1 

1 i 


■ l i 79 i 241-244 . (CDC ft 3 );2. 06-2. 96(3H,m), 

'; ; ! ! 3.13-3.47(lH,m),4.14-4.73(2H,m), 

i ! j • 7.l5-7.54(10H,m). 


47 : Pr , H ! 0 ; 85 ! 120-122 i 


1 48 Pr 1 Ph 

» 

J 

1 

t : 


iOi 87 i 205-207 j (CDC £ 3 );0.95(3H,t) , 1.46-1. 91(2H,m), 
i ' " !. i 2.74-3.15(lH,m),3.21-3.48(lH,m), 
1 ! | ! 3.94(2H,t),4.64-4.90(2H,n.), 
; • j i 7.36-7.63(5H,m). 


49 i Bzi: Ph 

i 1 

i 

i ! 

! i 

1 ! 


! 1 78 

| | 

i 

i 

i 


| 201-203 


i (CDCft,);2.22-2.43(lH,m), 

| 2.52-2.65(lH,m),2.64-2,79(lH,Bi), 

! 3.25-3.38(lK,n0 ,4. 25-4.40 (1H, m) , 

4.64-4.76(lH,oi),5.20(2H,s), 

7.26-7.58(10H,ra). 



29 



EP 0 404 525 A2 



Exa 
pie 
No. 


' Rl 1 


j j Yield i m . p .i 

R ! n ! (*) I • CO I 


J H-KMR( 5 ) 


50 

i 

! 

! 


Pen . Ph ! 1 i 95 j 158-159 j 

! i : ; 

■ ! • ; 

; f ! : | 

! j » 1 i 
i ! « ; 1 

1 . T 1 


(CDC C 3 ) ;0.90(3H,t) , 1 .30-1.40(411, m) , 
1.61-1.75(2H,m),2.22-2.440H,m), 
2.51-2.82(211, m), 3. 25-3. 40(lH,m) 
4.00(2H,t),4.33(lH,ddd), 
4.26(lH,ddd),7.34-7.52(5H,Di). 


51 


Hex i 

i 

i 

| 


Ph ■ 1 i 68. 1 115-116 , 
! ! ' 

1 i 

! 1 1 


(CDC G 3 );0.88(3H,t), 1.25-1. 40(611, m), 
1.58-1.72(2H,m),2.25-2.46(lH,ni), 
2. 50-2. 82(211, m), 3. 26-3. 41 (lH.m), 
4.00(2H,t),4.27-4.41(lH,m), 
4.64-4.77(lH,m),7.35-7.51(5H,m). 


52 


Hep 

i 

1 


Ph ! 1 1 72 1 126-127 

! ! 

| ; j 

1 ! i 


(CDCfi 3 ):0.87(3H,t),1.21-1.40(8H,m) 

1.59-1.72(2H,m),2.25-2.45(lH,m), 

2.53-2.83(2H,m),3.26-3.40(lH,ni), 

4.00(2H,t),4.34(lH,ddd),4.70(lH,ddd) 

7.34-7.50(5H,m). 


53 


-at® 


Ph j 1 j 

! 1 

"1 i 

i 

; 


78 j 201-203 

t 

! 

i 

i 
j 


(DHS0-d 6 );2.22-2.43(lH,m), 
2.52-2.65(1H,id),2.64-2.79(1H,di), 

3.25- 3.38(lH,m),4.25-4.40(lH,ra), 
4.64-4.76(lH,m),5.20(2H,s), 

7.26- 7.58(10H,n). 


54 


• 
1 

} 

i 


Ph i 1 

1 

i 

; ; 
1 

i ', 

' i 

i 

i 


96 I 158-160 

j 

i 


i (CDCfi 3 );2.19-2.42(lH,m), 
! 2.51-2. 68(lH,m), 2. 66-2. 80(lH,m), 
! 3.23-3.39(lH,m),3.79(3H,s), 
j 4.32(lH,ddd),4.70(lH,ddd), 
j 5.17(2H t dd),6.81-6.87(lH,m), 
! 7.09-7.50(8H,m). 


55 


i 
j 


i Ph i 1 : 87 ; 160-162 i (CDCfi 3 );2. 19-2. 42(lH,m), 

! i ' ; ! 2.50-2.77(2H,m),3.22-3.37(lH,m) 

[ | j 3.78(3H,s),4.30(lH,ddd),4.69(lH,ddd) 

! ! \ ! 5.12(2H,s),6.83(2H,dt), 
ill ■ j 7.51(2H,dt),7.28-7.47(5H,m). 


56 i : Ph i 

i jt| 

; 

i i 
i i 


l! 83 : 228-231 : (CDC fi,);2. 22-2. 47(lH,m), 

i 2.50-2.83(2H,ju),3.25-3.40(lH,m), 

' j 3.34(lH,ddd),4.70(lH,ddd), 

| 5.15(2H,ddd),7.24-7.31(lH,m), 

j I ! 7.33-7.62(8H,m). 


57 


i 


:Ph 
i 


1 ; 88 ■■ 199-200 ! (CDC £ 3 ) ;2. 23-2.48(lH,m) , 2. 51-2. 87 
! j (2H,m),3.36(lH,ddd),4.36(lH,ddd), 
1 | 1 4.70(lH,ddd),5.35(2H,s), 
! S 7.10-7. 23(3H,m), 7. 33-7. 49(6H,m). 
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Example 58 



1 1 1 -Dioxo-9>phenyh7-propyl-3 f 4-dihydrO'2H t 6H-pyrimido [6,1 -b][1 ,3]thiazine-6,8(7H)-dione 

m-Chloroperbenzoic acid (0.66 g) was added to a solution of 1-oxo-9-phenyl-7-propyl-3,4-dihydro- 
10 2H I 6H-pyrimidopyra20lo[6,1"b][1,3]miazine-6,8(7H)-dione (1 g) in methylene chloride (20 ml) little by little 
with stirring under ice cooling. The reaction mixture was stirred at 5* C for 1.5 hours, and further stirred at 
room temperature for 20 hours. The insoluble material was removed by filtration, and the filtrate was 
washed with a saturated aqueous sodium bicarbonate. After drying, the organic layer was concentrated to 
dryness. The resulting crude crystals were recrystallized from methylene chloride-hexane to give colorless 
75 needles (0.77 g, 73%).^ 
Melting point: 179-180° C 



ElementsI analysis for 




C16H18N2O4S: 








C(%) 


H(%) 


N(%) 


Calcd: 


57.47 ; 


5.43 ; 


8.38 


Found: 


57.07 ; 


5.42; 


8.75 



1H-NMR(CDCI 3 )5: 0.93(3H.t), 1.45-1. 91 (2H,m>, 2.26-2.62(2H,m),3.30(2H,t),3.93(2H,t); 4.24<2H,t),7.21-7.51- 
(5H,m) 

30 

Examples 59 to 67 

The following compounds were synthesized by methods similar to that of Example 58. 
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Example 
N o . 


1 

R 1 


R 2 


n 


Yield 
(S) 


m . p . 

Oc) 


- 1 H-NMR ( 5 ) 


59 


Me 


Ph 


0 


70 


188-189 


(CDCfl 3 );3.43(3H,s), 
3.43(2H,t),4.30(2H,t),7.49(5H,s). 


60 


Et 


Ph 


0 


68 


210-211 


(CDCfi 3 );1.26(3H,t), 

3.41(2H,t),4.05(2H,q)4.28(2H,t), 

7.43(5H,s). 


61 


Pr 


Ph 


0 


72 


157-158 


(CDCfl 3 );0.95(3H,t), 

1.45-1. 91(2H,m), 3. 42(2H,t), 

3.94(2H,t),4.29(2H,t),7.48(5H,s). 


62 


Bu 


Ph 


0 


87 


160-161 


(CDCfl 3 );0.94(3H,t), 

1.05-1.81(4h\n>),3.42(2H,t), 

3.99(2H t t),4.29(2H,t),7.48(5H,s). 


63 ! Ph 

! 


Ph 


0 


56 


247-249 


(CDCfl 3 );3.38(2H,t), 
4.24(2H,t),7.14-7.65(10H,m). 


64 


! Me ! Ph 
1 

1 
i 

! 
j 


1 


33 


188-189 


(CDC£ 3 );2.26-2.62(2H,m), 

3.31(2H,t),3.41(3H,s),4.26(2H,t), 

7.]9-7.52(5H,n>). 


65 


Et 


Ph 


1 


71 


206-208 


(CDCfi 3 );1.25(3H,t), 
2.23-2.55(2H,m),3.29(2H,t), | 
4.22(2H,t),4.02(2H,q), 
7.22-7.53(5H,m). 


66 ! Bu 

1 

1 

\ 

i 


Ph 


1 


77 


173-174 

i 

I 


(CDCfi 3 );0.93(3H,t), 

1.04-1.84 (4H,«), 2.24-2. 60(2H,n), 

3.31(2H,t),3.97(2H,t),4.25(2H,t), 

7.19-7.51 (5H,m). 


67 ; Ph 

j 


Ph 


1 


77 


1 277-279 

j 

i 

i 


(CDC fl 3 ) ; 2. 29-2. 62(2H,m), 
3.35(2H,t),4.29(2H,t). 
7.13-7. 56(10H, in). 



Example 68 



9-Phenyl-3,4<lihydro-2H,6Hi3yri^^ 
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Boron trifluoride (0.68 ml) was added to a solution of 7-benzyl-9-phenyl-3.4-dihydro-2H ( 6H-pyrimido[6,1- 
b][1 ,3]thiaz ine-6.8(7H)-dione (1 g) In toluene (40 ml) and was refluxed for 14 hours. Methanol (7 ml) was 
added to the reaction solution and the mixture, was stirred for 30 minutes. The resulting solution was 
concentrated to dryness, and the residue was dissolved in methylene chloride and ethyl ether. The 
5 insoluble material was obtained by filtration and the product was washed by aqueous methanol. After the 
washing, it was recrystallized from DMF-water to give colorless crystals (0.33 g, 44%). 
Melting point: > 300 *C 



Elementsl analysis for 




C13H12N2O2S: 








' C(%) 


H(%) 


N(%) 


Calcd: 


59.98 ; 


4.65; 


10.76 


Found: 


59.90 ; 


4.65; 


10.79 



iH-NMR(200MHz, DMSO-do) * : 2.04-2.1 6(2H,m) f 2.99(2H,t), 3.89(2H.t),7.1 4-7.21 (2H,m), 7.29-7.42(3H.m), 
11. 37(1 H, brs) 

20 

Examples 69 

25 7-Pentyl-9-phenyl-3,4-dihydro-2H^ 

1-lodopentane (2.29 g), potassium carbonate (1.28 g) and g-phenyl-S.^ihydr^H^H-pyrimidofe.l-b]- 
[1 ,3]thiazine-6,8(7H)-dione (2 g) in DMF (30 ml) were stirred at 100° C for 15 hours. The reaction solution 
was concentrated to dryness, and the residue was purified by column chromatography on silica gel. The 
30 obtained crude crystals were recrystalized from ethyl acetate-hexane to give colorless crystals (1.64 g, 
65%). 

Melting point: 100-101 - C 



35 



Elementsl analysis for C18H22N2O2S 




C{%) 


H(%) 


N(%) 


Calcd: 
Found: 


65.43; 
65.69 ; 


6.71 ; 
6.80 ; 


8.48 
8.44 



40 

1 H-NMR(200MHz, CDCI 3 )5 : 0.89(3H,t),1 .26-1 .42(4H,m), 1. 60-1 .73(2H,m),2.1 9-2.31 (2H f m).2.96(2H i t), 3.97- 
(2H,t),4.11(2H,t), 7.23-7.29(2H,m), 7.35-7.46(3H,m). 

45 

Examples 70 to 77 

The following compounds were synthesized by methods similar to that of Example 69. 
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Exam 
*N e o . 


»■ i 


R 2 


Yield 
(*) 1 


m . p . 

(°C) 


1 H-NMR(200MHz,CDCfi,) « 


70 




Ph i 


85 

! 


191-192 


2.19-2.31 (2H,»),2.98(2H,t), 

4,ll(2H,t),5.31(2H,s), 

7.11-7.47(9H,Bi). 


71 




Ph 


87 


188-190 !2.l5-2.28(2H,m),2.93(2H,t), 

!4.08(2H,t),3.78(3H,s),5.10(2K,s) f 

b.83(2H,d),7.53(2H,d), 

t7.21-7.28(2H,m),7.36-7.48(3H,m). 


72 


nH J?h 1 92 iOily !2.15-2.28(2H,m),2.92(2H,t), 

one- j i 

-Oi~(Q) 1 ! j product l4.07(2H,t),3.78(3H,s),5.14(2H,s), 

1 6.78-6. 83(lH,iu), 7. 07-7. 47(8H,m). 


73 ; J* 

1 

1 


Ph 


100 i Oily 

i product 

j 


2.16-2.29(2H,m),2.94(2H,t), 

4.08(2H,t),5.12(2H,s), 

7.20-7.53(9H,m), 


74 1 


Ph ! 80 196-197 

1 i ! 

1 ! i 


2.16-2. 29(2H,m), 2. 95(2H,t), 
4.09(2H,t),5.12(2H,s). 
7.22-7.31 (4H,m), 7. 35-7. 54(5H,m). 


75 ' c | Ph i 80 1151-152 

i v-\ i ! i 

;-ct<3>| i i 

1 « 


2.18-2.30(2H,m),2.96(2H,t), 

4.10(2H,t),5.27(2H,s), 

6.99-7.10(2H,m),7.18-7.48(7H,m). 


76 !• Hex | Ph : 65 ; 77-78 l0.87(3H,t) , 1 .25-1.44 (6H,b) , 
! i ' |l.59-1.75(2H,m) ,2. 1 8- 2 . 30 (2H , m) , 
1 ! | ! !2.95(2H,t),3.97(2H,t),4.10(2H t t), 
l I i i7.23-7.30(2H,Di),7.34-7.46(3H,m). 


77 ; Hep ; Ph ; 73 

• 1 ! 

i i i 

i 

! ; 


j Oily p.87(3H,t),1.22-1.41(8H,n), 

1 product a.59-1.74(2H,iD),2.18-2.30(2H,m), 

j2.95(2H,t),3.97(2H,t),4.11(2H,t), 
'' 7.23-7.29(2H,m),7.35-7.47(3K,m). 



Examples 78 



2-Hydroxy-9-phenyl-7-propyl-3 > 4-dihydrO'2H,6H-pyrimido[6J-b][1 t 3lth 

Trifluoroacetic anhydride (3.78 g) and triethylamine (1.82 g) were added to a solution of t-oxo-9-phenyl- 
7-propyl-3,4-dihydro-2H,6H-pyrimido[6 I 1-b][1 I 3]thiazine-6 t 8(7H) -dione (4 g) in methylene chloride (60 ml) 
and the mixture was stirred at 40° C for 60 hours. The reaction solution was evaporated to dryness, and the 
residue was dissolved in methylene chloride-hfeO. Then, the organic layer was washed with a saturated 



34 



EP 0 404 525 A2 



aqueous sodium bicarbonate. After drying, the organic solution was concentrated, and the resulting residue 
was purified by column chromatography on silica gel. The resulting crude crystals were recrystalized from 
methylene chloride-isopropyl ether to give colorless needles (3.1 g, 78%). 
Melting point: 170-171 * C 



10 



Eiementsl analysis for C16H18N2O3S 




C(%) 


H(%) 


IM(%) 


Calcd: 
Found: 


60.36 ; 
60.03 ; 


5.70; 
5.68; 


8.80 
8.58 



'H-NMRfCDCb)*: 0.89(3H,t),1 .41-1 .87(2H,m), 2.23-2.99(2H,q). 3.88(2 H,t), 3.97-4.39(2H,m),4.52(1 H,d),5.07- 
75 (1H,q). 7.07-7.43(5H,m). 

Examples 79 to 82 

20 The following compounds were synthesized by methods similar to that of Example 78. 



25 



30 



35 



40 



45 



50 



55 
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ExamplJ 
N o . 


"i 

i 

R 1 ! 
1 
i 


R 2 


i 

i 

R 


n ! 
I 


Yield 1 m.p, ! 

! 1 3 H-NMR(S) 

(tt ! CO 1 


79 

i 

1 


Pr 


H 


i 

H 


0 1 


45 1 168-169 j 

! 
t 

i 
i 

i 

r 

i 


(d s -DMS0);0.86(3H,t), 
1.31-1. 77(2H,m),3.72(2H,t), 
4.15-4.33(2H,m),5.72(lH,s), 
5.87(lH,brs),7.27(lH,d). 


80 


Pr 


H 


Ac 


0 


75 ! 

< 

1 


Syrup 


(CDCfi 3 );0.93(3H,t), 
1.43-1. 87(2H,ni),2.11(3H,s), 
3.84(2H,t),4.25(lH,q), 
4.7l(lH,d),5.69(lH,s), 
6.26(lH,d). 


81 


Bu 


Ph 

i 


H 


1 

t 


85 

i 

1 


170-172 

■ 

■ 


(CDCfi 3 );0.92(3H,t), 
1.27-1.45(2H,b), 
1.56-1.71(2H,m), 
2.21-2.31(2H,m),3.46(lH,brs), 
3.96(2H,t),4.00-4.15(lH.in), 
[ 4.21-4.33(lH,m),5.24(lH f q), 
7.18-7.43(5H,in). 


82 


Bzl 


Ph 

1 
i 

i 


H 


1 


! 53 

i 

t 

i 

i 
i 


238-241 


(d s -D.MS0);2.03-2.18(lH,B>, 
2.27-2.42(lH,m),4.06(2K,t), 
i 5.03(2H,s),5,45(lH,q), 
6.96(lH,d),7.17-7.44(10H,m). 



Example 83 

1-Oxo-9-ph8nyl-7-propyl-2H > 6H-pyrimido[6 ( 1-bl[1 t 3}thiazine-6 < 8(7H)-dione 

m-Chloroperbenzoic acid (0.34 g)was added to a solution of 9-phenyl-7-propyl-4H,6H-pyrimido[6,1-b}- 
[1 ,3]thiazine-6,8(7H)-dione (0.53 g) in methylene chloride (10 mil) little by little with stirring under ice 
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cooling, and then, the reaction mixture was stirred at room temperature for 10 hours. An insoluble material 
was removed by filtration, and the filtrate was washed with a saturated aqueous sodium bicarbonate. After 
drying, the organic solution was concentrated to dryness. The resulting residue was purified column 
chromatography on silica gel. The resulting crude crystals were recrystalized from methylene chloride- 
5 isopropyl ether to give colorless needles (0.47 g, 87%). 
Melting point: 174-175° C 



Elemental analysis for CisHie^OaS 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


60.74 ; 
60.76 ; 


5.10; 
5.07; 


8.85 
8.60 



'H-NMRfCDCIaJS: 0.96(3H,t) l 1.48-1.94(2H > m) l 3.28(1 H,se),3.81(1H,g),3.99(2H,t) 5.53(1 H,se),7.4( 5H,m),7.68- 
(1H.q) 



20 Example 84 



9-Phenyl-2-phenylthio-7-propyl-3,4^fo 

25 Boron trifluoride ethyl etherate (0.2 ml) was added to a solution of 2-hydroxy-7-phenyl-7-propyl-3,4- 
dihydro-2H,6H-pyrimido[6,1-b][1,3]thia2ine-6 f 8(7H)-dione (0.6 g) and thiophenol (0.23 g) in methylene chlo- 
rid.e (10 ml) and the mixture was stirred at room temperature for 70 hours. The reaction solution was 
evaporated to dryness, and the residue was dissolved in methylene chloride. The solution was washed with 
1N aqueous sodium hydroxide and water, followed by drying. The solvent was evaporated and the resulting 

30 syrup was crystallized from ethyl acetate-hexane to give colorless crystals (0.68 g, 85%). 
Melting point: 126-127* C 



Elemental analysis for C22H22N2O2S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


64.36; 
64.17; 


5.40; 
5.39; 


6.82 
6.77 



40 

1 H-NMR(CDCl3>5: 0.93(3H,t),1. 87-2.71 (2H,m), 3.93(2H,t) ,3. 79-4.68(3 H,m) 7.1 4-7.52(1 OH, m) 
' Example 85 



2-Ethoxy-9-phenyl-7-propyl-3,4-dihydro-2H,6H-pyrimido [6,1 -b][1 ,33thiazine-6,8(7H)-dione 

A 2-ethoxy derivative (syrup. 92%) was obtained by a method similar to that of Example 69. 
so ^H-NMRfCDCb)* 0.93(3H,t),1.46-1.91(2H I m), 3.12-3.78(2H,m),3.93(2H.t), 3.85-4.47(2H,m),4.96(1H,t) 7.16- 
7.45(5H,m). 



Example 86 



8-Nitro-6-propyl-2 t 3-dihydro-5H-thiazolo[3,2-c]pyrimidine-5 t 7(6H)-dione 
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6^Propyi-2,3KJihydro-5H-thiazolo[3^-c]pyrimidine-5,7-(6H)-dione (2.12 g) was added to concentrated 
sulfuric acid (5.2 ml) little by little under ice cooling, and then, fuming nitric acid (1.8 ml) was added 
dropwise thereto with stirring. The mixture was stirred under ice cooling for 1 hour. The reaction 
temperature was kept under 5*C for this period. The reaction solution was poured on ice water, and the 
5 resulting crystals were collected by filtration and recrystallization from ethanol-ethyl acetate to give pale 
yellow needles (2.0 g t 85%). 
Melting point: 189-191* C 



Elemental analysis for C 9 HiiN 3 0*S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


42.02 ; 
41.97: 


4.31 ; 
4.34; 


16.33 
16.22 



1 H-NMR(CDCI 3 )5: 0.93(3H,t),1.43-1 .90(2H,m), 3.40(2H,t),3.88(2H,t),4.57(2H,t) 



20 Example 87 



9-Acetylamino-7-propyl-3 t 4-dihydro-2H,6H-pyrimido[6,1 -b] [1 ,3]thiazine-6,8(7H)-dione 

25 Zinc powder (1,21 g) was added to a solution of 9-nitro-7-propyl-3 t 4-dihydro-2H,6H-pyrimidot6,1-b][1 f 3> 
thiazi ne-6,8(7H)-dione (1 g) in acetic acid (10 ml) and the mixture was refuxed for 4 hours. An insoluble 
material was removed by filtration, and the filtrate was concentrated to obtain syrup. The syrup was purified 
by column chromatography on silica gel. The resulting crude crystals were recrystallized from methylene 
chloride-hexane to give colorless needles (0.83 g, 79%). 

30 Melting point: 1 72-1 74 * C 



Elemental analysis for C12H17N3O3S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


50.87 ; 
50.85; 


6.05 ; 
6.04; 


14.83 
14.84 



40 1 H-NMR(CDCI 3 )5: 0.92(3H,t),2.15(3H f s),3.01 (2H,t), 3.88(2H,t),4.03(2H,t), 7.35(1 H,brs) 
Examples 88 to 91 

45 The following compounds were synthesized by methods similar to that of Example 87. 

NHR 



50 




o 



38 
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5 


Example 
No . 


R l 


R 


n 


Yield 
(*) 


m. p . 

CO 


1 H-NMR( 6 ) 




88 


Pr 


CHO 


0 


50 


156-150 


(d 6 -DMS0);0.86(3H,t), 


10 














1.33-1.79(2H,m),3.40(2H,t), 




i 

i 


i 










3.75(2H,t),4.32,(2H,t), 
8.11(l'H,s),9.30(lH,brs). 


15 


89 


Pr! 


CHO 


1 


75 


166-167 


(CDC£ 3 );0.91(3H,t), 
1.42-1. 87(2H,m), 


20 














2.09-2.43(2H,m),3.04(2H,t), 
3.89(2H,t),4.04(2H,t), 


91 
£D 














7.67(lH,brs),8.28(lH,s). 


90 


Pr 


Ac 


0 


i 50 


203-205 


(CDCfi 3 );0.91(3H,t), 
1.39-1.85(2H,m),2.13(3H,s) ) 


30 




i 








: 
1 

1 


3.29(2H,t),3.85(2H,t), 
4.39(2H,t),7.66(lH,brs). 


35 


91 


j Pr 


CHO 


2 


77 


1 162-163 

• 

i 
i 

» 
i 


| (CDCfi 3 );0.93(3H,t), 
! 1.24-2.18(6H,m),2.94(2H,t), 
3.91(2H,t),4.41(2H,t), 


40 














7.82(lH,brs),8.31(lH,s). 



Example 92 



9-Amino-7-propyl-3,4-dihydro-2H,6H-pyrimtt^^ 

1N Aqueous hydrochloric acid (10 ml) was added to a solution of 9-formylamino-7-propyl-3,4-dihydro- 
aH.eH-pyrimidotej-bXI.S^iazine-e^C^H^dione (2 g) in methanol (30 mi), and the solution was refluxed for 
3 hours. The reaction solution was concentrated to dryness, and the resulting residue was dissolved in 
water. The solution was neutralized with 1N aqueous sodium hydroxide, and allowed to cool to give 
colorless needles (1.55 g, 87%). 
Melting point: 124-125° C 



39 
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Elemental analysis for CioHisNatfeS 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.77; 
49.79 ; 


6.27 ; 
6.26; 


17.41 
17.44 



'H-NMRfCDCb)* 0.92(3H,t),3.37(2H.brs),3.09(2H,t), 3.91 (2H.t),4.02(2H,t) 

10 

Example 93 

15 8-Amino-6-propyl-2,3-dihydro-5H-thiazolo[3 t 2-c]pyrimidine'5,7(6H)-dione 

An 8-amino derivative was obtained by a method similar to that of Example 77 in a 56% yield. 
Melting point: 120-122° C 



20 


Elemental analysis for C 3 Hi 3 N 3 02S 






C(%) 


H(%) 


N(%) 




Calcd: 


47.56 : 


5.77; 


18.49 


25 


Found: 


47.46 ; 


5.78; 


18.48 



1 H-NMR(CDCI 3 )5: 0.93(3H,t),1.41-1.88(2H,m), 3.11(2H t brs) l 3.35(2H f t).3.88(2H.t) 4.33(2H,t) 

30 

Example 94 



9-Butytylamino-7-propyl-3,4-dihyd^ 

35 

Butyric anhydride (1.32 g) and 4-dimethylaminopyridine (20 mg) were added to a solution of 9-amino-7- 
propyl-3,4-dihydro-2H.6H-pyrimido[6,1-bl[1 t 3]thia2ine-6,8(7H)-dione (1 g) in pyridine (20 ml) and the solution 
was heated at 50 °C for 4 hours. The reaction solution was concentrated to dryness, and the residue was 
dissolved in methylene chloride-water. The organic solution was washed with water, dried and concentrated 
40 to dryness. The resulting crude crystals were recrystallized from ethanol-ether to give colorless crystals 
(0.93 g, 72%). 
Melting point: 171-172* C 



Elemental analysis for CuH 2 iN 3 0 3 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


54.00 ; 
53.98 ; 


6.80; 
6.81 ; 


13.49 
13.54 



1 H-NMR CDCI 3 )5: 0M(3HM.00(3H,\)AAWm4H,™) t 2.06-2.46(4H,m),3.00(2H,t),3.88(2H,t). 4.04(2H,t)- 
,7.16(1H,brs). 

55 

Examples 95 to 100 

The following compounds were synthesized by methods similar to that of Example 94. 



40 



EP 0 404 525 A2 



N< R f 



Example 
N o . 




R s 


! 

R 9 1 n 


(« 


HI • ft • 

CC) 


1 H-NMR(5 ) 


95 


Pr 


Me 1 
! 

I 
l 

1 

1 
t 

i 
t 

1 


Me 1 0 

! ! 

i 

! i 

! i 


80 


122-150 
(Hydro 

J 

chloride] 


(CDCfi 3 );0.91(3H,t), 
1.43-1.85(2H,m),2.68(6H,s), 
3. 27(2H,t) ,3.81 (2H,t) , 
4 35(2H.t) 


96 


Pr 


H 1 


Bu | 


0 : 

i 
1 


40 


143-145 

(Hydro 

chlorid^ 


(CDC£ 3 );0.92(6H,t), 
1.13-1.87(6H,in),2.89(2H,t), 
3.31(2H,t),3.87(2H,t), 
4.32(2H,t). 


Q7 


rr 


Rn 
DU 


Bu 


0 


42 


Syrup 


(CDCfl 3 );0.88(3H,t),0.92(3H,t), 
0.94 (3H,t), 1.07-1. 80(10H f n), 
2.94(4H,t),3.23(2H,t), 
3.82(2H,t),4.36(2H,t). 


98 


Pr 


H 


COPr 


0 


73 


182-183 


(CDCfi 3 );0.93(3H,t), 

1.00(3H,t),1.38-1.95(4H,m), 

2.34(2H,t),3.27(2H,t), 

3.86(2H,t),4.39(2H,t), 

7.43(lH,brs). 


99 


Pr 


Me 


Me 


1 

1 

1 

1 


45 ; 90-113 j (CDC fi 3 ) ;0.92(3H,t), 
1 (Hydro ! 1.40-1. 88 (2H,m) , 
| chlorid^ 2.03-2.35(2H,m),2.67(6H,s), 
1 j 2.93(2H,t),3.85(2H,t), 
i j :3.90(2H,t). 


100 


1 Pr 
1 

1 • 


H 

t 

! 

i 


! Bu 

i 

I 


; i 

t 
j 


i 41 ; Syrup ! (CDCfi 3 );0.92(6H,t), 

S ! 1.16-1.88(6H t m),2.05-2.38(2H,m) 
! ; 2.83(2H,t),3.03(2H,t), 

! ; I j 3.93(2H,t),3.99(2H,t). 
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Example 101 



9-Formyl-7-propyl-3,4HJihyd^ 

5 

The Vilsmeier reagent prepared from phosphorus oxychloride {3.7 ml) and DMF (6.2 ml) was added 
dropwise to a solution of 7-propyl-3,4-dihydro-2H,6H-pyrimido[6,1-b] [1 ,3Hhiazine-6,8(7H)-dione (6 g) In 
DMF (38 ml) with stirring under ice cooling. The reaction solution was stirred at room temperature for 3 
hours and then, poured on ice water. The mixture was stirred for a while and the precipitated crystals were 
10 recrystallized from ethyl acetate to give colorless crystals (6.46 g, 95%). 
Melting point: 153-1 54 *C 



Elemental analysis for CioH^^OaS 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.99 : 
49.23 


5.03; 
5.05 ; 


11.66 
11.56 



1 H-NMR(CDCI 3 )5: 0.94(3H,t),1 .45-1 .89(2H,m).3.35(2H,t), 3.89(2H,t),4.39(2H,t),1 0.08(1 H,s) 
Example 102 

25 

8-Formyl-6-propyl-2 T 3-dihydro-5H-thiazolo[3 > 2-c]pyrimidine-5,7(6H)-dione 

An 8-formyl derivative was synthesized by a method similar to that of Example 101 in a 62% yield. 
30 Melting point: 1 53-1 54 * C 



Elemental analysis for C10H12N2O3S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.99 ; 
49.23 


5.03; 
5.05; 


11.66 
11.56 



40 1 H-NMR(CDCl 3 )5: 0.94(3H,t),1 .45-1 .89(2H,m),3.35(2H.t), 3.89(2H,t),4.39(2H,t),1 0.08(1 H.s) 



Example 103 

45 

2-Cyano-3-(5,7-dioxo-6-propyl-2 t 3,6J-tetrahydro-5H-thiazolo[3 t 2-c]pyrimidine'8-yl)acrylonitrile 

A solution of c>formyl-6-propyl-2,3-dihydro-5H-thiazolo[3 f 2-c]pyrimidine-5,7(6H)-dione(1 g), malononitrile 
(0.31 g) and ethano! (20 ml) containing 10% aqueous solution of potassium hydroxide (0.1 ml), were stirred 
50 at 60 °C for 7 hours. The reaction solution was concentrated under reduced pressure, and the residue was 
dissolved in chloroform. After washing with water and drying, the organic solution was concentrated to 
dryness. The resulting residue was purified by column chromatography on silica gel. The resulting crude 
crystals were recrystallized from ethyl acetate-isopropyl ether to give pale yellow-red needles (0.23 g, 
19%). 

55 Melting point: 1 35-1 37 * C 
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Elemental analysis for CisH^NiCfeS 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


54.15; 
53.94 ; 


4.19; 
4.02; 


19.43 
19.72 



1H-NMR(CDCI 3 )5: 0.92(3H,t),1.49-1.85(2H,m) 3.52(2H,t),3.86(2H,t),4.52(2H,t), 7.31 (1H,s) 



70 



Example 104 

ys Ethyl(E)-3-(57-dioxo-6-propyl-2 t 3,6^ 

A solution of the Wittig reagent prepared from triphenylphosphine (5.3 g) and ethyl bromoacetate (3.4 
g). (carboethoxymethylene)triphenylphosphorane (6 g) and 8-formyl-6-propyl-2,3-dihydro-5H-thiazoIo[3,2-c]- 
pyrimidine-5J(6H)-dione (3.76 g) in methylence chloride (15 ml) was refluxed in for 7 hours. The reaction 
20 solution was concentrated to dryness. The resulting residue was purified by column chromatography on 
silica gel. The resulting crude crystals were recrystallized from methylene chloride-isopropyl ether to give 
colorless needles (3.82 g, 79%). 
Melting point: 140-141° C 



25 



30 



Elemental analysis for C14H18N2O4S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


54.18; 
54.15; 


5.85 ; 
5.81 ; 


9.03 
8.95 



35 Examples 105 to 112 

The following compounds were synthesized by methods similar to that of Example 104. 



40 



46 




50 



55 



43 



EP 0 404 525 A2 



Example 
N o . 


R 1 


R 


I) 


Yield 
(%) 


m. p . 

CC) 


X H-NMR( 5 ) 


105 


Pr 


U)-CN 


0 




loo~lb7 


(frit* rt \»a no/on i.\ 

(CDC fi 3 ;;0.93(3H,t), 
1.42-1. 89(2H,n),3.40(2H,t), 
3.87(2H,t),4.10(2H,t), 
5.49(lH,d),6.96(lH,d). 


106 


Pr 


(E)-Bu 


o 


65 


63- 68 


(CDCfi 3 );0.90(3H,t), 

0.93(3H,t),1.10-1.97(6H,m), 

Z.19(2H,q).3.31(2H,t), 

3.88(2H,t),4.35(2H,t), 

6.08(lH,d),6.35(lH,dt). 


107 ! Pr 

! 
j 

! 


(E)-Ph ' 0 

! 
i 

i 


15 


168-170 I (CDC£ 3 );0.95(3H,t), 

I 3.42-1.92(2H,B),3.32(2K,t), 

! 3.89(2H,t),4.36(2H,t), 

I 6.76(lH,d),7.13-7.56(6H,si). 


108 


Pr 


(Z)-CN 


1 ■ 


43 


143-144 


(CDC£,);0.93(3H,t), 

1.43-1.87(2H,m), 

2.09-2.41(2H,o),3.12(2H,t), 

3.91(2H,t),4.08(2H,t) > 

5.56(lH,d),6.84(lH,d). 


109 


Pr 


(E)-CN 

* 


1 


28 


154-155 


(CDC£ 3 );0.93<3H,t), 
1.41-1. 87(2H,b), 
2.10-2.43(2H,b),3.16(2H,O, 
3.88(2H,t),4.11(2H,t), 
6.79(lH,d),7.34(lH,d). 


110 


Pr 


(E)-COOEt! 1 

i 
> 

j 

i 

| 

i 
! 


89 


128-129 


(CDCfl,);0.92(3H,t), 

1.26(3H,t),1.40-1.85(2H,m), 

2.06-2.39(2H,a),3.12(2H,t), 

3.89(2H,t),4.10(2H,q), 

4.18(2H,t),7.10(lH,d), 

7.72(lH,d). 


111 


Pr 


(E)-Bu 


1 


18 1 58- 60 

! 

i 


(CDC£ 3 );0.88(3H,t), 

0.91(3H,t),1.06-1.99(6H,m), 

2.01-2.35(4H.m),3.03(2H,t), 

3.89(2H,t),4.05(2H,t), 

6.11(lH,d),6.55(lH,dt). 


112 


Pr 


(E)-Ph 


, 

1 


49 


159-160 


(CDC£,);0.98(3H,t), 

1. 60-1. 79(2H,b), 2. 20-2.34 (2H, 

M),3.14(2H,t),3.97(2H,t), 

4.14(2H,t),7,00(lH,d), 

7.19-7.51(5H,B),7.74(lH,d). 
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Example 113 

5 

Q-Dimethylammoniomethyl^propyl-S^ihydr^H^H-pyrimidotS^ -b][1 ,3]thiazine-6,8(7H)-dione chloride 

A mixture of y-propyl-S^-dihydro^H.SH-pyrimidote.l-b] [1 ,3]thiazine-6,8(7H)-dione (1 g), paraformal- 
70 dehyde (0.22 g) and dimethylamine hydrochloride (0.51 g) in acetic acid (25 ml) was refluxed for 18 hours. 
The reaction solution was concentrated dryness, and the resulting residue was dissolved in water. Then, the 
solution was made basic with 1N aquaous sodium hydroxide, followed by extraction of the product with 
methylene chloride. After washing with water and drying, the organic layer was concentrated to dryness to 
obtain a syrup. The syrup was converted to the hydrochloride to form crystals, which were recrystallized 
15 from ethanol-ethyl acetate to give colorless prisms (0.46 g, 33%). 
Melting point. 201-203* C 



20 



25 



Elemental analysis for C 13 H 21 N 3 0 2 S -HCl 

C(%) H(%) N(%) 

Calcd: 48.82 ; 6.93 ; 13.14 

Found: 48.77 ; 7.19 ; 13.09 

1H-NMR(CDCI 3 )5: 0.92(3H,t),1.40-1.87(2H,m) l 2.03-2.38(2H,m),2.25(6H,s),3.03(2H,t), 3.33(2H,s), 3.89(2H,t)- 
,4.04(2H,t) 

* 

30 

Examples 114 to 116 

The following compounds were synthesized by methods similar to that of Example 113. 

35 



40 



45 



50 



55 
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70 



75 


, I 

Exaaple 
No. 


R 1 

. J 


R 


n 

1 1 


Yield 
(« 

i 


m . p . 

CC) 


1 H-NMR ( 6 ) 


20 


114 


Pr 


Me 

-N< 

Me 


0 


62 


102-104 


(CDCC,);0.92(3H,t), 

1.42-1.87(2H,«),2.21(6H,s), 

3.21(2H,s),3.21(2H,t), 


25 














3.86(2H,t),4.30(2H,t). 




115 


Pr 




|o 


34 


241-246 


(CDCfi,);0.91(3H,t), 


30 




i 


-Oi 






1.23-1.84(8H,m), 








1 


1 


i 
I 




2.36(4H,t),3.14(2H,t),- 






1 


: 


i 
i 


i 

i 

i 




3.24(2H,s),3.83(2H,t), 


35 




. 


1 

! 


i 

i 


1 


j 

i 


4.25(2H,t). 


40 


116 


i 

I Pr 

1 

i 

i 

i 


1 i 

: i 

■ /—\ i 

1 1 

i ; 
: I 


| 

! 48 

I 

t 

! 

i 

i 


! 

i 203-210 

1 

i 
1 


1 
1 
! 
1 



45 



Example 117 

50 9-Hydroxymethy)-7-propyh^^ 

Sodium borohydride (0.15 g) was added to a solution of Q-formyl-y-propyi-S^-dihydr^H^H-pyrimido- 
[dJ-bW&thiazine-GfiilHydione (1 g) in methanol (20 ml), followed by stirring at room temperature for 1 
hour. The reaction solution was concentrated to dryness, and the residue was dissolved in water. Then, the 
55 solution was made acidic with 1N aqueous hydrochloric acid and extracted with methylene chloride. After 
washing with water and drying, the organic layer was concentrated to dryness. The resulting residue was 
purified by column chromatography on silica gel. The resulting crude crystals were recrystallized from ethyl 
acetate-isopropyl ether colorless needles needles (0.43 g, 43%). 
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Melting point: 134-137* C 



Elemental analysis for C11H16N2O3S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


51.54; 
51.52; 


6.29; 
6.32; 


10.93 
10.83 



1 H-NMR(CDCl3)5: 0.93(3H,t),1.42-1.88(2H,m), 2.06-2.40(2H l m).3.09(2H,t),3.14(1H t t), 3.99(2H,t), 4.06(2H,t)- 
,4.56(2H,d) 



Example 118 



cVHydroxymethyl-6-propyl-2,3-dih^ 

The compound was synthesized by a method similar to that of Example 117. 
Melting point: 141-143*C 



Elemental analysis for C10H14N2O3S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.57 ; 
49.86 ; 


5.82; 
5.68; 


11.56 
11.78 



'H-NMR(CDCl 3 )5: O^SH.tJ^^-I^H^J^egOH.t), 3.34(2H,t),3.86(2H,t),4.36(2H,t) 4.40(2H,d). 



Example 119 



cV[(E)«3-Oxo-3-(N-piperidinyl)propene'1-yl>2,3-dihydro»5H-thiazolo[3,2-c]pyrimidine-5,7(6H)"dione 

A solution of 2M trimethylaluminum in hexane (5.3 ml) was added to a solution of piperidine (0.69 g) in 
methylene chloride (25 ml), followed by stirring at room temperature for 15 minutes. Then, a solution of 
ethyl(E)-3-(5,7-dioxo-6-propyl-2,3,6,7-te^^ acrylate (1 g) in 

methylene chloride (25 ml) was added thereto, followed by heating under reflux for 16 hours. Hydrochloric 
acid was added to the reaction solution to decompose the unreacted reagents, and then the organic layer 
was washed with water and dried. The solution was concentrated dryness, and the resulting residue was 
purified by column chromatography on silica gel. The resulting crude crystals were recrystalized from 
methylene chloride-isopropyl ether to give colorless needles (1.03 g, 91%). 
Melting point: 237-238* C 



Elemental analysis for C17H23N3O3S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


58.43 ; 
58.07 ; 


6.63; 
6.55 ; 


12.02 
11.83 



1 H-NMR(CDCI 3 )«: 0:94(3H,t),1 .45-1 .99(8H,m), 3.39(2H,t),3.60(4H,brs),3.89(2H 1 t) 4.42(2H.t),7.1 9(1 H,d),7.67- 
(1H,d) 
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Example 120 

9-[(E)-3-Oxo-3-(N-piperidinyl)pro^^ 

The piperidino derivative was synthesized by a method similar to that of Example 104 in 31% yield. 
Melting point: 181 -182" C 



Elemental analysis for CisHbsNaOaS 




C(%) 


H(%) 


N(%) 


Calculated: 
Found: 


59.48 ; 
59.20 ; 


6.93 ; 
6.92; 


11.56 
11.39 



1 H-NMR(CDCI 3 )5: 0.97(3H,t),1 .52-1 .78(8H,m), 2.20-2.32(2H,m),3.14(2H,t). 3.54-3.70<4H,m),3.94(2H.t),4.14- 
(2H,t). 7.76(2H,s). 

20 

Example 121 



2-Chloromethyl-6-propyl-2,3<lihydro-5H-thia20lo[3 ; 2-c]pyhmidine-57(6Hhdione 

25 

Thionyl chloride (0.61 ml)was added dropwise to a solution of 2-hydroxymethyl-6-propyl-2,3-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-5,7(6H)-dione (1 g) in methylene chloride (15 ml) with stirring at room tempera- 
ture, and the solution was refluxed for 16 hours. The solution was concentrated to dryness, and the resulting 
residue was purified by column chromatography on silica gel. The resulting crude crystals were re- 4 
30 crystalized from methylene chloride-isopropyl ether to give colorless crystals (0.9 g. 84%). 
Melting point 85-88* C 



35 



Elemental analysis for 




C10H13CIN2O2S 








C(%) 


H(%) 


N(%) 


Calcd: 


46.06 ; 


5.03; 


10.74 


Found: 


46.08; 


5.03; 


10.74 



1 H-NMR(CDCI 3 )5: 0.92(3H,t) f 1.41-1.87(2H.rn), 3.63-4.22(lH,m),3.73(2H,s),3.82(2H,t). 4.33<1H,q), 5.68(1H,s) 



. 45 Example 122 



2-Chloromethyl-8-phenyl-6-propyl-2,3-dihydro-5H-thiazolo[3,2-c]pyrimidine-57(6H)-dione 

50 The compound was obtained by a method similar to that of Example 121 . 
Melting point: 112-1 13* C 



48 



EP 0 404 525 A2 



elemental analysis for 




CigH 17 CIN 2 02S 








C{%) 


H(%) 


N(%) 


Calcd: 


57.05 ; 


5.09; 


8.32 


Found: 


57.07 ; 


5.13; 


8.47 



1 H-NMR(CDCI 3 )5: 0.95(3H,t),1 .49-1 .93(2H,m), 3.55-4.1 0(1 H t m) I 3.66(2H f s),4.45(1H l q). 7.38(5H,s). 



Example 123 



2-Phenylthiomethyl^propyl-2,3-^ 

A mixture of 2-chloromethyl-6-propyl-2 t 3-dihydro-5H-thiazolo[3,2-c]pyrimldine-5,7(6H)-dione (0.8 g), 
thiophenol (0.47 ml) and potassium carbonate (0.63 g) was refluxed in ethanol (20 ml) for 42 hours. The 
solution was concentrated to dryness, and the resulting residue thus obtained was dissolved in methylene 
chloride and water. After washing with water and drying, the organic solution was concentrated to dryness. 
The resulting syrup was purified by column chromatography on silica gel to give colorless syrup. This syrup 
was allowed to stand in a refregerator to obtain colorless crystals (1.2 g, 95%). 
Melting point: 88-89 *C 



Elemental analysis for 




C16H18N2O2S: 








C(%) 


H(%) 


N(%) 


Calcd: 


57.46 ; 


5.42; 


8.38 


Found: 


57.56 ; 


5.45; 


8.40 



^-NMRfCDCfe)* 0.92(3H,t) l 1.41-1.86(2H f m),3.17(2H,d), 3. 83(2H,t). 4.28,4.31 (each 1H,d), 5.63(1 H,s) ,7.27- 
7.53(5H,m) 



Example 124 



2-Methylene-6-propyl-2 t 3-dihydro-5H-thiazolo[3,2-c] pyrimidine-5 l 7(6H)>dione 

Piperidine (0.66 g) and potassium iodide (0.1 g) were added to a solution of 2-chloromethyl-6-propyl- 
2,3-dihydro-5H-thiazolo[3,2-c]pyrimidine-5,7(6H)-dione (1 g) in ethanol (20 ml). The reaction mixture was 
stirred at 60 *C for 42 hours. The reaction solution was concentrated to dryness, and the residue was 
dissolved in chloroform. After washing with water and drying, the organic layer was concentrated to 
dryness. The resulting residue was purified by column chromatography on silica gel. The resulting crystals 
were recrystallized from methylene chloride-isopropyl ether-hexane to give colorless crystals (0.55 g, 64%). 
Melting point 102-103* C 
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s 



Elemental analysis for 




CioH^Ci N2O2S: 








C(%) 


H(%) 


N(%) 


Calcd: 


53.55 ; 


5.39; 


12.49 


Found: 


53.66; 


5.37; 


12.46 



70 1 H-NMR(CDCI 3 )5: 0.93(3H,t),1.41-1.88(2H,m),3.84(2H,t), 4.89<2H.t).5.29(1H,q) ( 5.42(1H I q) l 5.65(1 H,s) 



Example 125 

75 

Ethyl (S-amino-e^lox^propyKH.eH'pyrimidote^l -b] [1 £]thiazine-2-yl)car boxy late 

A solution of 6-chloro-1-cyanomethyl-3-propylpyrimidine-2.4(1H,3H)-dione (1.5 g), ethyl thioglycolate 
(0.88 g) and potassium carbonate (1 g) in ethanol (30 ml) was refluxed for 15 hours. The reaction solution 
20 was concentrated to dryness, and the resulting residue was purified by column chlomatography on silica 
gel. The resulting crude crystals were recrystalized from ethyl acetate-hexane to give colorless plates {0.23 
g.11%). 

Melting point: 200-201 * C 



Elemental analysis for Ci3Hi7N 3 0*S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: - 


50.15 ; 
50.32 ; 


5.50; 
5.52; 


13.50 
13.40 



1 H-NMR(200MHz. CDCI 3 )5: 0.94(3H,t),1 ,33(3H.t), 1.56-1 .73(2H,m),3.87(2H,t),4.24(2H,q). 4.64(2H,s),5.97(1 H,s). 

35 

Example 126 



Ethyl (3-amino-6,8-dioxo-9-phenyl-7-propyl-7,8<i^ 
40 ~ ' 

The compound was synthesized by a method similar to that of Example 125 in a 39% yield. 
Melting point: 172-1 73 *C 



Elemental analysis for C19H21 N 3 0*S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


58.90 ; 
58.67 ; 


5.46; 
5.52; 


10.85 
10.53 



1 H-NMR(200MHz, CDCI 3 )5: 0.96(3H,t),1 .21 (3H,t),1 .60-1 .79(2H,m).3.94(2H,t),4.1 5(2H,q), 4.77(2H,s),7.30-7.48- 
(5H,m). 

55 

Example 127 
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9-Phenyl-7-propyI-4H,6H-pyrimido[6,1 -b][1 ,3}thiazine-6,8(7H)-dione 



A catalytic amount of p-toluenesulfonic acid was added to a solution of 2-hydroxy-9-phenyl-7-propyl- 
3 > 4-dihydro-2H.6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione (0.5 g) in toluene (20 ml) and was refluxed for 
5 5 hours. The reaction solution was concentrated to dryness, and the resulting residue was dissolved in 
methylene chloride. After washing with water and drying, the solution was concentrated to dryness. The 
resulting crude crystals were recrystaiized from ethyl acetate-isopropyl ether to give colorless prisms (0.33 
g, 70%). 

Melting point: 142-1 44° C 



10 



Elemental analysis for C16HHN2O2S 



C(%) H(%) N(%) 



15 



Caicd: 63.98; 5.37; 9.33 
Found: 63.82; 5.52; 9.15 



'H-NMRfCDCia)* 0.96(3H,t),1 .61-1.80(2H,m). 3.95(2H.t) ,4.61 (2H,d),6.31 -6.43(2H,m). 7.26-7.48(5H,m) 



20 



Examples 128 and 129 



The following compounds were synthesized by methods similar to that of Example 127. 



25 




Z 



30 



35 



40 



45 . 



50 



55 
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5 


Example 
N o ; 




R* 


n 


Yield 
(*) 


m. p . 

CC) 


1 H-NHR ( 5 ) 




128 


Bu 


Ph 


1 


80 


131-132 


(CDCfl,);0.94(3H,t), 


10 














1.31-1. 48 (2H,m), 
1.55-1.73(2H,n), 
4.00(2H,t),4.61(2H,d), 


15 














6.31-6. 44(2H,m), 
7.27-7.48(5H,b). 


20 


129 


Bzl 

i 


Ph 


1 


78 


161-164 


(CDCfi,);4.59(2H,d),5.18(2H,s), 
6. 28-6.42 (2H,m), 
7.26-7.58(10H,m). 



25 



Example 130 

30 

7-Benzy{-9-phenyl-4H t 6H-pyrimido[6,l'b][1,3]thiazine-6 t 8(7H)-dione 

Trifluoroacetic acid anhydride (5.17 g) was added to a solution of 7-benzyM-oxo-9-phenyi-3,4-dihydro- 
35 4H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione (3 g) in toluene (90 ml) and the mixture was refluxed for 15 
hours. The reaction solution was concentrated to dryness, and the resulting residue was purified by column 
chlomatography on silica gel. The resulting crude crystals were recrystalized from methylene chloride- 
isopropyl ether to give colorless crystals (2.22 g, 78%). 
Melting point: 161-164* C 

40 



Elemental analysis for 




C2oHieN 2 0 2 S: 








C(%) 


H(%) 


N(%) 


Calcd: 


68.94 ; 


4.63; 


8.04 


Found: 


69.16 ; 


4.67; 


7.99 



50 1 H-NMR(200MHz. CDCI3) : 4.59(2H,d).5.18(2H,s), 6.28-6.42(2H t m),7.26-7.58(10H,m) 
Examples 131 to 137 

55 The following compounds were synthesized by methods similar to that of Example 130. 
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Exam 

pie 

No. 


R 1 


R 2 


n 


Yield 
(« 


m . p . 

CC) 


1 H-NMR(200MHz,CDCe 3 ) 5 


131 

i 


Pen 


Ph 


1 

1 


73 


95-96 


D. 89(3H,t), 1.30-1. 41 (4H,n), 
1.61-1.75(2H,ni),3.98(2H,t), 
4. 61(2H,d), 6.30-6. 43(2H,m), 
7.25-7.30(2H,m),7.36-7.48(3H,n>). 


132 


Hex 


Ph 


1 


87 


81-82 


0.87(3H,t),1.21-1.45(6H,ni), 
1.58-1.74(2H,m),3.98(2H,t), 
4.60(2H,d),6.29-6.43(2H,m), 
7.25-7.31(2H,n),7.37-7.48(3H,m). 


133 


Hep 


Ph 


1 


95 


Syrup 


0.87(3H,t),1.22-1.44(8H,n), 
1.58-1.75(2H,n),3.98(2H,t), 
4.61(2H,d),6.30-6.44(2H,m), 
7. 26-7. 32(2H,m), 7.37-7. 49(3H,m). 


134 


OH 

-cm 


,Ph 


1 


96 


Syrup 

i 
! 

• 


3.78(3H,s),4.59(2H,d), 
5.15(2H,s),5.28-6.41(2H,m), 
6.78-6.84(lH,a),7.07-7.30(5H,in), 
7.37-7.48(3H,m). 


135 


! 


Ph 


1 


94 ! 162-163 

i 

i • 

i 
1 

i 


3.78(3H,s),4.58(2H,d), 
5.11(2H,s),6.27-6.40(2H,m), 

! 6.83(2H,dd),7.27(2H,dd), 

! 7.37-7.55(5H,ra). 


136 


■ok© 


Ph 


1 


i 77 

1 

i 


! 231-232 ! 4.62(2H,d),5.32(2H,s), 

i 1 6.30-6.44(2H,m),7.10-7.23(3H,m), 

I 1 7.26-7.48(6H,m). 

i ! 


137 


pi 
at© 


Ph 


1 

i 

i 


75 


142-143 | 4.60(2H,d),5.13(2H,s), 
1 6.29-6.42(2H,m), 
| 7.21-7.30(4H,m), 
i 7.32-7.52(5H,ra). 
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Example 138 



9-Phenyl-4H,6H-pyrimido[6 l 1-b.][1 > 3)thiazine-6,8(7H)-clione 

5 

Boron trifluoride (0.7 ml) was added to a solution of 7-benzyl-9-phenyl-4H,6H-pyrimido[6,l-b][1,3]- 
thiazine-6,8(7H)-dione (1 g), in toluene (25 ml) and the mixture was refluxed for 15 hours. Methanol (7.5 ml) 
was added to the reaction solution at room temperature and the solution was stirred for 30 minutes. The 
reaction solution was concentrated to dryness, and acetone was added to the resulting residue to obtain the 
w presipitate by filtration. The resulting crude crystals were washed and recrystallized from DMF-water to give 
yellow needles (0.13 g, 18%). 
Melting point: 286-290 *C 



Elemental analysis for 




C13H10N2O2S: 








C(%) 


' H(%) 


N(%) 


Calcd: 


60.45 ; 


3.90; 


10.85 


Found: 


60.51 ; 


4.02; 


10.82 



1 H-NMR(200MHz, CDCb)5: 4.43(2H,dd),6.41(1H,dt), 6.62(1 H,dt),7,18-7.25(2H,m), 7.34-7.46(3 H.m). 

25 

Example 139 



Ethyl 4-(6,8-dioxo-9-phenyI-7 > 8-dihydro-4H,6H-pyrimido[6,1 -b][1 ,3]thiazine-7-y Qbutylate 
30 " J " .— — — 

A mixture of 9-phenyl-4H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione (0.9 g), ethyl 4-bromobutylate 
(1.02 g) and potassium carbonate (0.58 g) in DMF (15 ml) was stirred at 90 *C for 15 hours. The reaction 
solution was concentrated to dryness, and the residue was purified by column chromatography on silica gel. 
The resulting crude crystals were recrystalized from ethyl ether to give colorless crystals (0.9 g, 69%). 
35 Melting point: 85-86" C 



Elemental analysis for 




C19H20N2O4S: 








C(%) 


H(%) 


N(%) 


Calcd: 


61.27; 


5.41 ; 


7.52 


Found: 


61 .49 ; 


5.43; 


7.52 



1 H-NMR(200MHz, CDCI 3 )5: 1.24(3H,t).1 ,95-2.1 0(2 H,m). 2.39(2H t t),4.07(2H,t),4.12(2H,q),4.61(2H,d), 6.32-6.44- 
(2H,m),7.24-7.31(2H f m) < 7.37«7.49(3H,m). 



50 Example 140 



7-(p-Methylbenzyl)-9-phenyl-4H,6H-pyrimido[6 > 1-b][1,3]thiazine-6 ) 8(7H)-dione 

55 A mixture of 9-phenyl-4H t 6H-pyrimidof6,1-b][1,3]thiazine-6,8(7H)-dione (0.26 g), p-methylbenzylchloride 
(0.21 g) and potassium carbonate (0.28 g) in DMF (5 ml) was stirred at 100* C for 15 hours. The reaction 
solution was concentrated to dryness. The resulting residue was dissolved in dichloroethane and was 
washed with water and dried. m-Chloroperbenzoic acid (0.2 g) was added to the dichloroethane solution 
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little by little under ice cooling, and it was allowed to stand at room temperature for 15 hours. The reaction 
solution was washed with saturated aq. sodium bicarbonate, and dried, and then trifluoro acetic acid 
anhydride (0.5 mi) was added thereto and the mixture was refluxed for 15 hours. Oily product obtained by 
concentration of the resulting solution was dissolved in toluene (20 ml), and a catalytic amount of p-toluene 
5 sulfonic acid was added thereto and the mixture was refluxed for 10 hours. The reaction solution was 
washed with sodium bicarbonate and water, followed by concentration to dryness. The obtained crude 
crystals were recrystallized from ethyl ether to give colorless crystals (0.12 g, 33%). 
Melting point: 124-125*C 



Elemental analysis for C21H18N2O4S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


68.91 ; 
68.75 ; 


5.07; 
4.87; 


7.65 
7.51 



1 H-NMR(200MHz, CDCI 3 )fc 2.31 (3H,s),4.57(2H,d). 5.13(2H,s),6.25-6.42(2H,m),7.05-7.50(9H,m). 

20 

Examples 141 to 155 

The following compounds were synthesized by methods similar to that of Example 140. 




35 



40 



45 



50 



55 
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Exa, 
pie 

— ! 


R2 1 n 1 1 T \ P " I 1 H-JV , MR(200HHz,CDCC 3 ) 5 


141 CH 2 CN . 


Ph i 1 ; 34 i 159-160 

: 1 i 

i ; ! 


4.63(2H,q),4.89(2H,s) 
6.35-6.45(2H,m),7.20-7.50(5H,in), 


142 : Ph ; 1 60 
-CHjCOOEt j 

i j ! 


174-375 


4.61(2H,d),4.74(2H,s), 
•6.35-6.45(2H,B)),7.20-7.50(5H,sO. 


143 

_ 


n 1 Ph ! 1 ! 45 

•cH^fj ! I 

I i i , 

t : « 


178-179 


4.59(2H,d),5.14(2H,s), 

6.30-6.45(2H,m),6.70(lH,m), 

7.20-7.60(8H,b). 


144 




Ph 1 1 i 82 

! : ! 

i 1 1 
. ! ; 


182-183 


4.61(2H,n),5.28(2H,s), 
6.30-6.45(2H,m),7.05(2H,m), 
' 7.25-7.50(7H,n). 


"145 \ Me 


j Ph 1 1 • 21 ! 165-167 i 2.47(3H,s),4.61(2H,d), 
; j i j 5.20(2H,s),6.25-6.45(2H,n), 

\ 7.10-7.50(9H,m). 


146 


i Ph j 1 \ 57 ; 200-201 j 4.60(2H,d),5.24(2H,s), 
OiKS)*** ; : ! 6.30-6.45(2H,m),7.27(2H,«0, 

; ! | j 7.41(3H,m),7.68(2H,d),8.16(2H,d). 


147 1 . Ph ; 1 j 57 i 173-174 ! 4. 59(2H,m),5.13(2H,s), 
-^■©ti | ! 6.25-6.40(2H,m),7.26(2H,in), 
[ \ ' 7.35-7.55(7H,m). 
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Exam 
pie 


R 1 


R 2 


n 


Yield 
(SO 


m . p . 

CO 


1 H-NMR(200MHz,CDCfi,)S 


148 






Ph 


1 


56 


203-204 


4.60(2H,d),5.58(2H,s) 

6.30-6.45(2H,m),7.20-7.60(8H,n), 

8.02(lH,d). 


149 


oMt 


Ph 


1 


• 42 


154-155 


3.86(3H,s),3.87(3H,s),4.59(2H,d), 
5.12(2H,s), 6.25-6. 45(2H,m), 
6.80(lH,m),7.10-7.50(8H,m). 


150 




Ph 


1 


91 


180-188 


4.62(2H,d),5.23(2H,s) f 

6.25-6.45(2H,n), 

7.20-7.80(13H,n), 


151 




Ph 


1 


61 


145-147 


2.90-3. 05(2H,m), 4. 10-4. 30(2H,m), 
4. 62(2H,d), 6.30-6. 45(2H,m), 
7.20-7.50(10H,m). 


152 


1 


Ph 


1 


23 

i 


166-168 


4.62(2H,s),5.33(2H,s), 
6.30-6.45(2H,n),7.15(lH,m), 
7.20-7.50(6H,ra),7.62(lH,m), 
8.55(lH,m). 


153 
-C 


1 


Ph 

i 


1 


11- 


173-175 


4.61(2H,d),5.l6(2H,s), 

6.30-6.45(2H,m),7.20-7.55(7H,n), 

8.55(2H,m). 


154 




m 


Ph 


1 


50 


201-202 


4.59(2H,d),5.68(2H,s), . 

6.25-6.40(2H,m),7.20-7.60(9H,m), 

7.83(2H,m),8.32(lH,d). 


155 


4 






1 


41 


140-142 


4.64(2H,d),5.51(2H,s), 
6.30-6.45(2H,m),7.20-7.80(9H,m), 

8.07(2H,t). 
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The following compounds were synthesized by methods similar to that of Example 130. 



o 



Exam 

pie 

No. 


R 1 


R 2 


n 


Yield 
(SO 


m. p . 


^-NMRtfOOMHz.CDCfiJo 


156 


Pr 


Ph 


0 


73 


144-145 


0.99(3H,t), 1.66-1. 84(2H,m), 

4.05(2H f t),6.46(lH,d),7.64(lH f d), 

7.31-7.56(5H,m). 


157 


Pr 


Ph 


2 


31 


156-157 


0.96(3H,t), 1.61-1. 80(2H, a), 
2.64-2.73(2H,m),3.94(2H,t), 
4.74(2H,t),5.82(lH,dt),5.97(lH,dt) 
7.18-7. 26(2h\n0, 7. 35-7. 44(3h\ m). 


158 


Pr 


H 


1 


54 


Syrup 


0.94(3H,t),1.57-1.74(2H,n), 

3.89(-2H,t),4.50(2H,d),5.83(lH,s), 

6.34(lH,dt),6.41(lH,dt). 


159 


Pr 


C0CF 3 


1 


10 


137-138 


0.96(3H,t),1.58-1.77(2H,in), 

3.89(2H,t),4.50(2H,d),5.83(lH,s), 

6.34(lH,dt),6.41(lh\d). 



The following compounds were synthesized by the methods similar to that of Example 83. 
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Exam 

pie 

No. 


It 


< 


D3 
R 


n 


Yie 
la 

05) 


m. p . 

CC) 




160 


Pr 




H 


CH 3 


70 


168-171 


0.97(3H,t),1.62-1.80(2H,m) 
2.06(3H,d),3.37(lH,dq), 
3.62(lH,d),3.99(2H,t), 
7.43-7.50(6H,m). 


m 


Bu 


Ph 


H 


H 


85 


179-180 


0.96(3H,t),1.31-1.49(2H,m), 
1.56-1. 75(2H,u),3.35(lH,dt), 

5.57(lH,dt),7.48(5H,s), 
7.71(lH,dd). 


162 




3 h 


K 


H 


83 


185-186 


3.31(lH,dt),3.81(lH,dd), 

5.21(ZH,s),5.51-5.60(lH,n), 

7.20-7.57(10H,m),7.69(lH,dd). 


163 


OHe 


3 h 


H 


H 


88 


192-193 


3.31(lH,dt),3.79(3H,s),3.82(lH,dd) 
5.18(2H,s), 5.51-5.61 QH,m), 
6.82-6.87(lH,m),7.08-7.53(8H,m), 
7.68(lH,dd). 


164 


a 


Ph 


H 


H 


83 


203-204 


3.34(lH,dt),3.83(lH,dd), 
5.16(2H,s),5.53-5.63(lH,m), 
7.21-7.31 (2H,m), 7. 37-7. 53(7H,m), 
7.69(lH,dd). 



Example 165 

2-Hydroxy-1<)xo-3-methyh9-phenyl-7-propyl-3 t 4-dihydrc^2H t 6H-pyrimid 

The compound was synthesized by a method similar to that of Example 78 in a 58% yield. 
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Melting point: 185-186' C 

NMR(200MHz, CDCI 3 )5: 0.95(3H,t),1.17(3H,d), 1^9-1.79(2H.m),2.20-2.44(1H i m)275(1H l brs), 3.58-3.79- 
(1H,m), 3.94(2H,t),4.36(1H,dd), 4.91 -5.05(1 H,m), 7.20-7.29(2 H,m)J.35-7A6(3H,m). 



Example 166 



7-Benzy}-9-phenyl-2H,6H-pyrimido[6 > 1-b][1 I 3-thiazine-6 > 8(7HHione 

10 " " " ' ~ ' ~ ' " ' 

Phosphorus trichloride (0.2 ml) was added dropwise to a solution of 7-benzyl-1-oxo-9-phenyl-2H,6H- 
pyrimido[6,1-b][1,3]thia2ine-6,8(7H)-dione (0.4 g) in DMF (8 ml) under stirring at -10* C. The mixture was 
stirred at the same temperature for 30 minutes and the resulting solution was poured to ice-water to give 
crystals and the crystals were collected by filtration. The resulting crude crystals were washed and 

75 recrystalized from methylene chloride-methanol to give colorless needles (0.31 g. 81%). 
Melting point: 202-203* C 



Elemental analysis for C2oHi 6 N 2 02S 




C(%) 


H(%) 


N{%) 


Calcd: 
Found: 


68.94 ; 
68.33 ; 


4.63 ; 
4.78; 


8.04 
7.92 



25 

The following compounds were synthesized by a method similar to that of Example 166. 
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Exam 

pie 

No. 


R 1 


R 2 


Yield 
(%) 


m. p . 

CC) 


• 1 H-NMR(200MHz,CDCfi 3 )6 


167 


Pr 


Ph 


48 


167-168 


0.96(3H,t),1.30-1.48(2H,m), 
1.60-1.74(2H,m),3.26(2H,dd), 
4.01(2H,t),5.63(lH,dt), 
7.25-7.32(2H,Bi),7.37-7.49(4H,m). 


168 


Bu 


Ph 


50 


88-89 


0.95(3H,t),1.30-1.48(2H,m), 

1.60-1.74(2H,m),3.26(2H,dd), 

4.01(2H,t),5.63(lH,dt), 

7. 25-7 . 32 (2H , n) , 7. 37-7 .49 (4H , m) . 


169 


•at© 

1 < t 

Me 


Ph 


78 


111-112 


3.25(2H,dd),3.79(3H,s), 

5.17(2H,s),5.62(lH,dt), 

6.79-6. 86(lH,m), 7. 08-7.31 (6H,m), 

7.37-7.48(3H,m). 


170 




Ph 


83 


166-167 


3.27(2H,dd),5,15(2H,s), 
5.64(lH,dt) ,7.23-7. 31 (4H,m), 
7.38-7.54(6H,m). 


171 


-CH,-{0> 


Ph 
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Exam 

pie 

No. 


R 1 


R z 


Yield 
{%) 


m. p • 

(°C) 


1 H-NMR(200MHz,CDCfi 3 ) 5 


172 




Ph 








173 




Ph 






• 


174 




Ph 








175 




n 








176 


-of ,-{§>^ 


Ph 








177 


1= 


Ph 








178 


DM* 


Ph 


i 




1 


179 


tic 


Ph 


: 
1 
1 







Example 180 



3-Methyl-9-phenyl-7-pro^ 

The compound was synthesized by a method similar to that of Example 127 in a 70% yield. 
Melting point: 146-147° C 

NMR(200MHz, CDCI 3 )5: 0.96(3 H,t), 1.61-1. 80(2 H,m), 2.04(3H,s), 3.96(2H,t),4.51(2H,s),5.98(1H > s). 7.25-7.30- 
(2H,m), 7.36-7.48(3H,m). 
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Preparation Examples 

When the compounds of the present invention are used as therapeutic preparations for diseases such 
as myocardial infarction, angina pectoris, renal failure, chronic rheumatism asthma, cerebral lesion and 
impairement of memory, they can be prepared in accordance with, for example, the following formulations: 



1. Tablet 


(1 ) 9-Pheny l-7-propyl-4H,6H-pyrimido[6,1 -b][1 ,3]thiazine-6,8(7H)-dione 


10 mg 


(2) Lactose 


35 mg 


(3) Cornstarch 


150 mg 


(4) Microcrystalline cellulose 


30 mg 


(5) Magnesium stearate 


5 mg 




230 mg 



(1), (2), (3), two thirds of (4) and one half of (5) are mixed and then granulated. The remainders of (4) 
and (5) are added to the granules, and the mixture is pressed to form a tablet. 



2. Capsule 


(1 ) 9-Pheny l-7-buty l-4H,6H-pyrimido[6,1 -b][1 ,3]thiazine-6,8(7H)-dione 


10 mg 


(2) Lactose 


100 mg 


(3) Microcrystalline cellulose 


70 mg 


(4) Magnesium stearate 


10 mg 




190 mg 



(1), (2), (3) and one half of (4) are mixed, and then granulated. The remainder of (4) is added to the 
granules, and the whole is encapsulated in a gelatin capsule. 



3. Ointment 


(1) 1,1 -Dioxo-S-phenyl^-propyl-S^-dihyd^H.BH-pyrimidoie.l -b][1 ,3]thiazine-6,8(7H)-dione 

(2) Macrogoal 400 

(3) Macrogoal 4000 


2.5 g 
70.0 g 
27.5 g 


100.0 g 



(2) and (3) are heated, and (1) is dissolved therein, followed by gradual cooling with stirring to form an 
ointment. 

Experiment 1 

Inhibitory effects of the compounds on endothelium induced contraction in porcine coronary arteries 
(Process) 

Ring preparation of porcine left arterior descending coronary arteries (LAD) were suspended in 20 ml 
baths containing Krebs-Henseleit solutions at 37* C gassed with 97% 02-3% C0 2 . Endotheiin (3 X 10~ 9 M) 
was added to the baths, and after the constriction reached the steady state, the compounds at concentra- 
tions of 10"* and 10" 5 M (Examples 45, 48 and 127) were added to the bath. Then, the relaxation activity 
was examined. The relaxation activity of the compounds was expressed as % inhibition from the maximum 
contraction by endotheiin. 
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(Results) 

The results are shown in Table 1. As shown in Table 1, the following compounds inhibited the 
endothelin constriction at concentrations of 1(T 6 M and 10 -5 M in a concentration dependent manner. 

5 

Table 1 



75 





Inhibition (%) 


Example 
No. 


10-* 


icr 5 

<M) 


45 


6,2 


100 


48 


24.6 


86.6 


127 


82,3 


90.0 



20 

Experiment 2 



Inhibitory effects on endothelin induced pressor and depressor responses in conscious beagle dogs. 

25 — — — — ~~ — — 

(Process) 

Using 10 male beagles (12-14 kg, 8-10 months old), a polyethylene cannula (PEG-100) was inserted 
30 into each of the left femoral artery and vein of each beagle after pentobarbital anesthesia. The experiment 
was started from 3 to 7 days after the operation. The cannula was connected to a pressure transducer to 
measure the systemic blood pressure. The endothelin antagonistic activity of the compound obtained in 
Example 65 was examined, taking the depressor and pressor responses due to the intravenous administra- 
tion of endothelin as its indication. The compound was orally or intravenously administered 5 minutes 
35 before the administration of endothelin. 



(Results) 

40 When 100 pmol/kg of endothelin was intravenously administered, the systemic blood pressure tran- 
siently reduced (about 30 mm Hg), and then gradually increased (about 20 mm Hg). As shown below, the 
intravenous administration of the compound at a dose of 1 mg/kg (Table 2) and the oral administration of 
the compound in a dose of mg/kg (Table 3) significantly inhibited the depressor and pressor responses due 
to endothelin. Its inhibitory activity was continuously sustained, for 6 hours by the intravenous administration 

45 (i. v.) and for more than 8 hours in the oral administration (p. o.). 
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Table 2 



Compound (127) (1 mg/kg, i.v.) 


Elapsed Time after 
Administration 


5 min 


1 hr 


2hr 


4hr 


6hr 


Pressor Response 


100 


55±7 


55±7 


38±15 


32±10 


Depressor Response 


86±9 


74±11 


57±10 


31±13 


30±8 


The numerical values indicate % inhibition ± standard error (% 
4). 


)(n = 



75 

Table 3 



Compound (127) (10 mg/kg, p.o.) 


Elapsed Time after 


1 hr 


2hr 


4hr 


8hr 


Administration 










Pressor Response 


37^10 


85±10 


76±12 


43±4 


Depressor Response 


34±9 


81±10 


67±12 


50±0 


The numerical values indicate % inhibition ± standard error 


(%)(n = 3). 











30 

Experiment 3 

35 Depressing Effect against Evolution of infarct size in ischemic and reperfused rat heart 

Male Wistar rats were medianly dissected under pentobarbital anesthesia, and left anterior descending 
coronary artery was occluded at its origin for 1 hour, followed by resumption of blood flowing. The chest 
was closed 30 to 60 minutes after the reperfusion, and the rats were kept under conscious state. After 24 
40 hours, the rats were anesthetized again and the hearts were excised. The left ventricle of each heart was 
divided into six parts, and these divided parts were stained with 1% triphenyltetrazolium chloride solution at 
37* C for 15 minutes. Then, infarcted portions were weighed. 

The compound obtained in Example 127 was orally administered in a dose of 100 mg/kg as a gum 
arabic suspension 2 hours before the occlusion and 5 hours after the reperfusion. 

45 

(Results) 

The results are shown in Table 4. As shown in Table 4, with respect to a control group (N = 12), the 
so myocardial infarct size was 36.7 ±1.4 % of the weight of left ventricles. In contrast, in treated group, 
myocardial infarct size was significantly reduced, showing the size of 26.8 ± 3.1%. 
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10 



15 



Table 4 



Control Group 


Compound 
( 1 27)-Adm inistered 
Group 


36.7 ±1.4 (12) 


26.8 ± 3.1 "(5) 


The numerical values indicate the 
ratio of the weight of the infarcted 
region to the weight of the left 
ventricles ± standard error (%). The 
numerical values in parentheses 
indicate the number of experiments. 



' P < 0.01 (vs. control) 



20 



Experiment 4 



25 



Inhibitory Effects on Interleukin 1 Production from Lipopolysaccharide Stimulated Rat Intraperitoneal 
Macrophage " 



(Process) 



30 



35 



40 



45 



50 



Male Sprague-Dawley rats (8 weeks old. body weight: 300 g, Clea Japan) were killed by exsanguination 
under etherization. 20 ml of a culture solution (RPMI-1640) was intraperitoneal^ administered to each rat, 
and the abdominal part thereof was massaged, followed by abdominal section to recover the culture 
solution. After centrifugation of the solution, the cell pellet obtained was resuspended in 4 ml of the culture 
solution, superposed on 5 ml of Ficoll-Paque solution (lymphocyte separation medium, Wako Junyaku, 
Japan), and centrifuged at 450 g at room temperature for 15 minutes. The cells located in the boundary 
between the Ficoll-Paque solution and the culture solution were collected and washed 3 times with the 
culture solution. The resulting cells were suspended in the culture solution again, which was used as a 
macrophage-suspended solution (3 X 10 5 cells/ml). 

Interleukin 1 was produced in the following manner. Macrophage (3 X 10 5 cells) in a 96-well microplate 
was preincubated in a CO2 incubator for 1 hour with each of the compounds shown in Table 5. Then, 50 
ug/ml of lipopolysaccharide (Escherichia coli 0111 B4, Difico) was added thereto. After cultivation was 
further continued for 20 hours, the activity of interleukin 1 in the culture supernatant was measured by an 
LAF (lymphocyte activating factor) assay. Experiments were carried out in a triplicate manner. 

The LAF assay was conducted as the following. Thymocytes (1-1.5 X 10 6 cells) of C3H/HeJ mice were 
added to phytohemagglutinin (PHA) P (diluted 1/2000; Difico) and the macrophage culture solution diluted 
1/10 or 1/30, and cultivated in a CO2 incubator. After 48 hours, 3 H-thymidine of 0.5 uCi was added thereto 
and cultivation was further continued for 24 hours. Then, the amount of 3 H-thymidine entrapped in the 
thymocytes was measured. The radioactivity entrapped in the thymocytes was taken as the amount of 
interleukin. 

We conducted this process partly modificating the method of R. C. Newton et al. [J. Leukocyte, Biology 
39,299-3111 (1986)]. ~~ ~ 



(Results) 



55 



The results are shown in Table 5. As shown in Table 5, it was found that the following compounds had 
the inhibitory effects on the production of interleukin 1 from the lipopolysaccharide stimulated rat in- 
traperitoneal macrophage. 
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Table 5 



10 



J5 





Inhibition (%) 


Example 




m -6 fMnlar 


No. 




Concentration) 


17 


93 


NT 


43 


52 


NT 


45 


75 


30 


50 


98 


58 


59 


89 


NT 


62 


96 


NT 


63 


98 


NT 


64 


100 


60 


65 


100 


40 


67 


98 


10 



Experiment 5 

25 Activity of Depressing Fervescence of Rat Due to Lipopolysaccharide (LPS) 



(Process) 

30 Male JcUSD rats 7 weeks old (body weight about 250 g, Clea Japan) were used. Each group had 6 
rats. The rats were reared in individual cages from the day before, and then the basal body temperature 
was measured in the rectums using a digital thermometer (Model D221-6, Takara Kogyo) 3 times at 
intervals of 1 hour. After the third measurement of the body temperature, the compounds shown in Table 6 
were orally administered in a volume of 1 ml per 100 g of body weight LPS (Escherichia coli 0111 B4, 

35 Difico) was administered at their tail veins in an amount of 0.2 ml per 100 g of body weight 1 hour after the 
administration of the compounds. The body temperature was measured from 3 to 5 hours after that at 
intervals of 1 hour. The antipyretic activity of the compounds was evaluated by the difference in body 
temperature between a control group and a compound-administered group. Statistical analysis was carried 
out by the Dunnett's test. 



(Results) 

The results are shown in Table 6. As shown in Table 6, it was found that the following compounds had 
45 antipyretic activities in LPS-induced febrile rats. 
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Table 6 



5 


Example 
No. 


Dose 
(mg/kg,p.o.) 


Antipyretic 
Activity (*C) 




64 


25 
50 
100 


-0.68** 
-0.82* 
-1.13" 


10 


23 
43 
65 
101 
106 


100 
100 
100 
100 
100 


-0.72- 
-0.70- 
-0.95- 
-0.87- 
-0.53- 


15 


* P < 0.05 (vs. control) 
"P < 0.01 (vs. control) 





20 

Experiment 6 



Promoting effects of the compounds on synthesis and secretion of NGF in glia cells 



(Process) 

A 48 well-plate was seeded with glia strains cells (C6 glioma) at a rate of 2.5 X 10 4 cells/well, which 
was cultivated in Dulbecco's modified eagle's medium (DMEM) containing 10% fetal calf serum. When the 
cells became confluent (2 to 3 days), each of the following compounds of the present invention was added 
thereto, and it was cultivated in serum free-DMEM for 24 hours. NGF secreted in the culture supernatant 
was assayed by enzyme immuno assay. An amount of NGF is shown in a relative value to 100, the value of 
control (without addition of the compound). The compounds were added in a solution" of DMSO, at an 
amount of 1/100 (VW) of a medium (VA/). In a control, DMSO alone was added. 



(Results) 

40 



As shown in Table 7, the following compounds showed a promoting activity of synthesis and secretion 
of NGF in a concntration of 10~ 6 and 10" 5 M. 
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Table 7 





Promoting Activity (%) 


Example 


3X1 0" 5 


3X10-* (M) 


No. 






• 1 


117 ±34 


168 ±6 


36 


102 ±2 


240 ± 16 


58 


140 ±2 


164 ± 25 


61 


109 ±12 


177±8 


129 


117 + 6 


197±9 


The numerical values indicate 


average of the three times 


experiments ± standard error. 



Claims 

1. A compound represented by the formula (I) or a pharmacologically acceptable salt thereof: 




wherein R 1 represents an aliphatic hydrocarbon, aralkyl or aryl group which may be substituted; R 2 
35 represents hydrogen, an aliphatic hydrocarbon group having one or more substituents, an aryl group which 
may be substituted, an amino group which may be substituted, a formyl group, a nitro group or a halogeno 
group; A represents a divalent hydrocarbon chain of 2 to 4 carbon atoms which may be substituted; and m 
represents an integer of 0 to 2. 

2. The compound according to claim 1, wherein R 1 represents an alkyl group of 1 to 8 carbon atoms, or 
40 an alkenyl group of 2 to 8 carbon atoms, which may be substituted by cyano, carbamoyl, heteroaryl, 

hydroxy!, alkoxy, amino, aklyl, carboxyl, ester or amido group. 

3. The compound according to claim 1 , wherein R 1 represents an aralkyl group, which is obtained by 
combining phenyl or naphthyl group with alkylene group of 1 to 4 carbon atoms, in which phenyl or 
naphthyl group may be substituted by halogen, lower alkyl, lower alkenyl, nitro group or aryl group which 

45 may be substituted. 

4. The compound according to claim 1 , wherein R 1 represents a phenyl or naphthyl group which may 
be substituted by halogen, lower alkyl, lower alkenyl or nitro group. 

5. The compound according to claim 1, wherein R 2 represents an alkyl group of 1 to 8 carbon atoms or 
alkenyl group of 2 to 8 carbon atoms, which is substituted by cyano, carbamoyl, aryl, hydroxyl, alkoxy, 

50 amino, alkyl, carboxyl, ester or amido group. 

6. The compound according to claim 1 , wherein R 2 represents a phenyl or naphthyl group which may 
be substituted by 1 to 3 halogen, lower alkyl, lower alkoxy or nitro group. 

7. The compound according to claim 1, wherein R 2 represents a group of the formula: 

55 
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wherein each of R 8 and R 9 is hydrogen, a lower alkyl group having about 1 to 8 carbon atoms or a fatty 
io acid-derived acyl group having about 1 to 8 carbon atoms. 

8. The compound according to claim 1 , wherein R 2 represents a halogeno group which is selected from 
the group consisting of fluorine, chlorine, bromine or iodine. 

9. The compound according to claim 1, wherein A is represented by the formula 



75 



20 



R 3 R 4 



-C— C-(CH,) - 
ii 2 n 



H H 



wherein Ft 3 represents hydrogen, an alkyl group which may be substituted, -YR 5 [wherein Y is -0- or -S-, 
and R 5 is hydrogen, a lower alkyl group of 1 to 4 carbon atoms or an aryl group which may be substituted], 
25 or a fatty acid-derived lower acyl group of 1 to 4 carbon atoms; R* represents hydrogen or a lower alkyl 
group of 1 to 4 carbon atoms; and n represents an .integer of 0 to 2. 

10. The compound according to claim 1, wherein A is represented by the formula: 



so (CH 0 )n- 

\ / 2 

R 15 V 6 

35 

wherein R 15 and R 15 represent hydrogen atoms, lower alkyl groups of 1 to 4 carbon atoms, -COOR 17 (R 17 is 
hydrogen or lower alkyl), or -NHR 18 (R 18 is hydrogen, lower alkyl or lower aklenyl); and n represents an 
integer of 0 to 2. 

40 11. The compound according to claim 1, wherein A is represented by the formula: 



45 



CH 0 
I 2 



CH 2 -CCH 2 ) n - 



wherein n represents an integer of 0 to 2. 

12. The compound according to claim 1, in which R 1 is an alkyl group of 3 to 8 carbon atoms or an 
aralkyl group which may be substituted, R 2 is an aryl group which may be substituted, and A is a divalent 
hydrocarbon chain of 2 to 3 carbon atoms. 

13. The pharmacologically acceptable salt of the compounds represented by formula (I) according to 
claim 1, wherein the salt is an inorganic salt selected from the group consisting of hydrochloride, 
hydrobromide, sulfate, nitrate and phosphate; or organic salt selected from the group consisting of acetate, 
tartrate, citrate, fumarate and maleate. 

14. The compound according to claim 1, wherein carbon chain number of A is four. 

15. The compound according to claim 1, which is 9-phenyl-7-propyl-4H,6H-pyhmidino[6,1-b][1,3J- 
thiazine-6,8(7H)-dione. 

16. The compound according to claim 1, which is 7-benzyl-9-phenyl-4H,6H-pyrtmidinot6,1-b][1 ( 3> 
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thiazine-6,8(7H)-dione. 

17. The compound according to claim 1, which is 7-(p-chlorobenzyl)-9-phenyl-4H,6H-pyrimidino[6,1-b]- 
[1,3]thiaz ine-6,8(7H)-dione. 

18. The compound according to claim 1, which is 7-ben2yl-9-phenyl-2H,6H-pyrimidino[6 l 1-b][1 l 3]- 
5 thiazine-S.S^HJ-dione, 

19. The compound according to claim 1, which is 9-phenyl-7-propyl-2H f 6H-pyrimidino[6,1-b][1,3]- 
thiazine-6,8(7H)-dione. 

20. Production method of a compound according to claim 1, which comprises reacting a compound of 
the formula (II): 

10 



15 




20 



CHjnCH-CH-X 
R 4 R 3 



wherein R 1 and R 2 are as defined in claim 1 f 

with a sulfur reagent in an organic solvent to obtain a compound of the formula (III): 



25 



30 




35 



m 



wherein R 3 represents hydrogen, an alkyl group which may be substituted. -YR 5 [wherein Y is -O- or -S-, 
and R 5 is hydrogen, a lower alkyl group of 1 to 4 carbon atoms or an ary| group which may be substituted], 
40 or a fatty acid-derived lower acyl group of 1 to 4 carbon atoms: R 4 represents hydrogen or a lower alkyl 
group of 1 to 4 carbon atoms; and n represents an integer of 0 to 2. 

2T. Production method according to claim 20, wherein a sufur reagent is NaSH, Na2S or (NH*) 2 S. 

22. Production method of a compound according to claim 1, which comprises reacting a compound of 
the formula (XXVIII): 



45 



50 ^ N_ CH 2 CN 




65 XXI 

with a thioglycolic acid in the presence of a base in an organic solvent to obtain a compound of the formula 
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25 



30 



35 



R* 

O 
XXK 

15 wherein R 17 is hydrogen or lower aikyl. 

23. Production method according to claim 20 or 22, further comprising oxydation, nitration, reduction, 
hydrolysis, alkyiation, formylation, halogenation, dehydroxylation, acetalation, thioacetalation, condensation, 
Witting reaction, Mannich reaction, amidation, nucleophilic substitution, dehydrochlorination, elimination or 
dealkylation. 

24. An endotheline inhibiting composition which contains an effective amount of a compound according 
to claim 1 or a pharmaceutical^ asceptable salt thereof and pharmaceutical^ acceptable additional 
components. 

25. An IL-1 inhibiting composition which contains an effective amount of a compound according to claim 
1 or a pharmaceutical ly asceptable salt thereof and pharmaceutically acceptable additional components. 

26. An NGF stimulating composition which contains an effective amount of a compound according to 
claim 1 or a pharmaceutically asceptable salt thereof and pharmaceutically acceptable additional compo- 
nents. 

27. A composition according to claim 24, 25 or 26, wherein the pharmaceutically acceptable compo- 
nents include vehicle, disintegrator, lubricant, binder, dispersant, plasticizer or diluent. 

28. Use of a compound according to claim 1 or a pharmacologically acceptable salt thereof for the 
manufacture of a medicament for preventing the physiological role of endothelial action. 

29. Use of a compound according to claim 1 or a pharmacologically acceptable salt thereof for the 
manufacture of a medicament for preventing the production of IL-1. 

30. Use of a compound according to claim 1 or a pharmacologically acceptable salt thereof for the 
manufacture of a medicament for stimulating the production of NGF. 

Claims for the following Contracting State: ES 



40 



1. A production method of a compound represented by the formula (I) or a pharmacologically 
acceptable salt thereof: 



R 2 (0)m 



45 




(I) 



wherein R 1 represents an aliphatic hydrocarbon, aralkyl or aryl group which may be substituted; R 2 
represents hydrogen, an aliphatic hydrocarbon group having one or more substituents, an aryl group which 
may be substituted, an amino group which may be substituted, a formyl group, a nitro group or a halogeno 
55 group; A represents a divalent hydrocarbon chain of 2 to 4 carbon atoms which may be substituted; and m 
represents an integer of 0 to 2, which method comprises reacting a compound of the formula (II): 
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R z 




1 



CSL 



CH 8 )nCH-CH-X 
0 R* R 3 



10 



n 



with a sulfur reagent in an organic solvent to obtain a compound of the formula (III): 



75 



20 




25 



in 



wherein R 3 represents hydrogen, an alkyl group which may be substituted, -YR 5 [wherein Y is -O or -S-. 
and R 5 is hydrogen, a lower alkyl group of 1 to 4 carbon atoms or an aryl group which may be substituted], 
or a fatty acid-derived lower acyl group of 1 to 4 carbon atoms; R* represents hydrogen or a lower alkyl 
30 group of 1 to 4 carbon atoms; and n represents an integer of 0 to 2. 

2. Production method according to claim 1, wherein a sufur reagent is NaSH, Na 2 S or (NHO2S. 

3. Production method of a compound according to claim 1, which comprises reacting a compound of 
the formula (XXVIII): 



35 



40 




CH 2 CN 



45 



XXI 



with a thioglycolic acid in the presence of a base in an organic solvent to obtain a compound of the formula 
(XXIX): 



50 



55 
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XXK 

wherein R 17 is hydrogen or lower alkyi 

4. Production method according to claim 1 or 3, further comprising oxydation, nitration, reduction, 
hydrolysis, alkylation, formylation, halogenation, dehydroxylation, acetalation, thioacetalation, condensation, 
Witting reaction, Mannich reaction, amidation, nucleophilic substitution, dehydrochchlorination, elimination or 
dealkylation. 

5. An endotheline inhibiting composition which contains an effective amount of a compound (I) as 
defined in claim 1 or a pharmaceutical^ acceptable salt thereof and pharmaceutical^ acceptable additional 
components. 

6. An IL-1 inhibiting composition which contains an effective amount of a compound (I) as defined in 
claim I or a pharmaceutical^ acceptable salt thereof and pharmaceutically acceptable additional compo- 
nents. 

7. An NGF stimulating composition which contains an effective amount of a compound (I) as defined in 
claim 1 or a pharmaceutically acceptable salt thereof and pharmaceutically acceptable additional compo- 
nents. 

8. A composition according to claim 5, 6 or 7, wherein the pharmaceutically acceptable components 
include vehicle, disintegrator, lubricant, binder, dispersant, plasticizer or diluent. 

9. Use of a compound (I) as defined in claim 1 or a pharmacologically acceptable salt thereof for the 
manufacture of a medicament for preventing the physiological role of endothelial action. 

10. Use of a compound (I) as defined in claim 1 or a pharmacologically acceptable salt thereof for the 
manufacture of a medicament for preventing the production of IL-1 . 

11. Use of a compound (I) as defined in claim 9 or a pharmacologically acceptable salt thereof for the 
manufacture of a medicament for stimulating the production of NGF. 

12. The use of a compound according to claim 9 wherein the said compound (I) is 9-phenyl-7-propyl- 
4H l 6H-pyrimidino[6,1 -b][1 ,3]thiaziner6,8(7H)-dione. 

13. The use of a compound according to claim 9 wherein the said compound (I) is 7-benzyl-9-phenyl- 
4H l 6H-pyrimidino[6,1 -b][1 ,3]thiazine-6.8(7H)-dione. 

14. The use of a compound according to claim 9 wherein the said compound (I) is 7-(p-chlorobenzyl)-9- 
pheny l-4H t 6H-pyrimidino[6-1 -b][1 ,3]thiazine-6,8(7H-dione. 

15. The use of a compound according to claim 9 wherein the said compound is 7-benzyl-9-phenyl- 
2H,6H-pyrimidino[6,1 -b][1 ,3]thiazine-6,8{7H)-dione. 

16. The use of a compound according to claim 9 wherein the said compound is 9-phenyl-7-propyl- 
2H,6H-pyrimidino[6.1 -b][1 ,3]thiazine-6.8(7H)-dione. 
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Description 

BACKGROUND OF THE INVENTION 

5 The present invention relates to novel sulfur-containing fused pyrimidine derivatives useful as medicines. 

Autacoids which are produced in vivo exhibit various pharmacological actions in the small amounts thereof which 
are liberated from cells by stimulation of some kind, and act on cells and organs in the vicinity of production sites thereof 
to play an important role in the expression, the maintenance and the regulation of various physiological functions. 
Vascular endothelial cells produce various biologically active substances, thereby regulating vasoactivity and he- 

10 mocyte functions. In particular, prostacyclin (PGI 2 ) and endothelium-derived relaxation factors (EDRF) have been noted 
as factors for relaxing vascular smooth muscles. It has recently been found that one of the endothelium-derived relax- 
ation factors is nitrogen monoxide (NO) or an analogue thereof. 

On the other hand, it was also reported that the endothelial cells produced the factors for constricting vascular 
smooth muscles (EDCF) under various stimulation conditions such as anoxia. In 1 988, M. Yanagisawa et al succeeded 

15 in isolating a vasoconstrictor substance from the culture supernatant of the endothelial cells of porcine aortae [M. 
Yanagisawa et al, Nature 332 , 411 (1 988)]. This substance, consisting of 21 amino acid residues and 2 intramolecular 
disulfide bonds, was named "endothelin (ET)". The endothelin strongly contracts various smooth muscles (such as 
tracheal smooth muscles) including vascular smooth muscles (such as coronary arteries, aortae and basilar arteries) 
of animals including humans. The activities are more than 10 times as strong as those of known constrictor peptides 

20 such as angiotensin II, vasopressin and neuropeptide Y, and it is not affected by receptor antagonists or synthetic 
inhibitors of known vasoactive substances such as serotonin, norepinephrine, thromboxane A2 and leukotriene. It is 
known that only calcium antagonists partially inhibit their activities. It has recently become clear that the endothelin 
has not only smooth muscle constrictor activity, but also various physiological activities. For example, the endothelin 
promotes secretion of atrial natriuretic peptides in cultured rat atrial muscles, and inhibits renin secretion from juxta- 

25 glomerular cells. However, it is not entirely revealed till now what physiological role endothelin plays in vivo and what 
pathology endothelin is concerned with. Considering the various activities of the endothelin and the distribution of 
endothelin receptors over a wide range from vascular vessel systems to brains, the endothelin might relate to various 
diseases such as renal, pulmonary and cardiac diseases. It is further anticipated that the endothelin acts as a hormone 
or an autacoid controlling circulation or as a neurotransmitter. 

30 Nerve growth factor (NGF) is a polypeptide having 118 amino acids. NGF is a neurotrophic factor necessary for 

differentiation and survival in peripheral, sensory and central neurons. In the brain, NGF is distributed in the cerebral 
cortex and hippocampus, and acts as a neurotrophic factor for cholinergic neurons in the basal forebrain. In the case 
of patients suffering from Alzheimer's disease, degeneration of cholinergic neurons in the basal forebrain is significantly 
involved, and it is believed that the impairment of learning and memory as a result of the disease is due to this degen- 

35 eration [M. Goedert et al., Mol. Brain Res ., ±, 85-92 (1986)]. Recently, it has been reported that, in various animal 
models with cerebral lesions, NGF prevents the degeneration of cholinergic neurons and reduces the impairment of 
learning and memory [F. Hefti, J. Neuroscience, 6 , 2155-2162 (1986); V.Pallage, Brain Res., 386 , 197-208 (1986)]. 
From these findings, NGF appears to be the most effective candidate for the treatment of Alzheimer's disease. 

On the other hand, interleukin 1 (IL-1) known as an inflammatory autacoid is produced and secreted mainly in 

40 stimulated monocytes or macrophages. Recently, it has been shown that IL-1 can be produced by many types of cells 
including endothelial cells or fibroblasts. 

Furthermore, IL-1 acts on various types of cells and is involved in many functions. First, in relation to immune or 
inflammatory reactions, IL-1 causes lymphocytes, T and B cells, to differentiate or to proliferate, increasing their pro- 
duction of cytokines such as IL-2 of CSFs. IL-1 acts on endothelial cells and plays an important role in fibrinogenesis 

45 or lymphocyte adhesion, and also acts on hepatocytes to make acute phase proteins. Second, I L-1 relates to connective 
tissue cells, and causes fibroblast or synovial cells to proliferate. However, IL-1 induces protease production and re- 
duces the extracellular matrix proteins on these cells, causing tissue damage. Similarly, IL-1 acts on chondrocytes or 
bone cells. Third, the action of IL-1 on nervous cells is also becoming clear. 

50 SUMMARY OF THE INVENTION 

We have therefore sought, in accordance with the present invention, to provide compounds useful for the treatment 
and prevention of various diseases induced by abnormalities in regulation of various reactions in vivo mediated through 
endothelin or interleukin 1 of various autacoids produced in vivo, for example, diseases such as myocardial infarction, 
55 angina pectoris and renal failure, and various immune diseases and inflammatory diseases, as well as rheumatism, 
by inhibiting the above-mentioned reactions in vivo. 

A further object of the present invention is to provide compounds useful for the treatment of cerebral lesions and 
memory impairment (for example, in Alzheimer's disease) through inducing the production of NGF. 
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Other objects of the present invention will become apparent from the following description. 

The present inventors conducted intensive investigations to provide compounds useful for the treatment and pre- 
vention of diseases such as myocardial infarction, angina pectoris and renal failure, various immune diseases and 
inflammatory diseases, and cerebral lesions and memory impairment (for example in Alzheimer's disease), and dis- 
covered that certain specific sulfur-containing condensed pyrimidine derivatives could attain these objects, thus arriving 
at the present invention. 

In accordance with the present invention, there is provided a compound represented by the formula (I) or a phar- 
macologically acceptable salt thereof: 




(I) 



O 

wherein R 1 represents an alkyl group of 1 to 8 carbon atoms or alkenyl group of 2 to 8 carbon atoms which may be 
substituted by cyano, carbamoyl, pyridyl, quinolyl, hydroxyl, to C 4 alkoxy, amino, C 1 to C 4 alkyl, carboxyl, C A to C 4 
alkoxy-carbonyl or C 2 to C 6 alkanoylamino groups, (2) an aralkyl group, which is obtained by combining a phenyl or 
naphthyl group with an alkylene group of 1 to 4 carbon atoms, in which the phenyl or naphthyl group may be substituted 
by 1 to 3 halogen atoms, ro C 4 alkyl, phenyl, o-cyano-phenyl, methoxy, ethoxy or nitro or (3) a phenyl or naphthyl 
group which may be substituted by 1 to 3 halogen atoms, C 1 to C 4 alkyl, methoxy, ethoxy or nitro groups; R 2 represents 
(1) hydrogen, (2) an aliphatic hydrocarbon group of formula: 

R 10 

/ 

-CH=C 



-CH=CHR 11 or -CH 2 R 12 



wherein R 10 represents a cyano, carbamoyl or C 1 to C 4 alkoxycarbonyl, R 11 represents a C 1 to C 8 alkyl, phenyl, naph- 
thyl, cyano, carbamoyl or to C 4 alkoxycarbonyl group, and R 12 represents dimethylamino, diethylamino, morpholino, 
piperidino or piperazino, (3) a phenyl or naphthyl group which may be substituted by 1 to 3 halogen atoms, G, to C 4 
alkyl, methoxy, ethoxy or nitro group, (4) an unsubstituted or substituted amino group of formula: 



/ 

-M 

\ 



R 8 



R 9 , 



wherein each of R 8 and R 9 is hydrogen, an alkyl group of 1 to 8 carbon atoms or a fatty acid-derived acyl group of 1 
to 8 carbon atoms, (5) a formyl group, (6) a nitro group or (7) a halogeno group; A represents a saturated or unsaturated 
divalent hydrocarbon chain of 2 to 4 carbon atoms selected from (1) a group of the formula: 



R 3 R 4 

( I 
-C— C-(CH ) - 

B B 



wherein R 3 represents (1 ) hydrogen, (2) C, to C 4 alkyl which may be substituted by an halogen atom, or an C, to C 4 
alkylthio or phenylthio group, (3) -YR S wherein Y is -0- or -S- and R 5 is hydrogen, to C 4 alkyl or a phenyl or naphthyl 
group which may be substituted by G, to C 4 alkyl, to C 4 alkoxy or phenyl, which may be substituted by 1 to 3 halogen 
atoms, or a fatty acid-derived acyl group of 1 to 4 carbon atoms; R 4 represents hydrogen or an alkyl group of 1 to 4 
carbon atoms; and n represents an integer of 0 to 2, (2) a group of the formula: 
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\ / 



<CH 2 )n- 




10 
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40 
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50 



wherein R 15 and R 16 represents hydrogen, 0^ to C 4 alky!, -COOR 17 wherein R 17 is hydrogen, C 1 to C 4 alkyl or NHR 18 
wherein R 18 is hydrogen, C 1 to C 4 alkyl or C-, to C 4 alkanoyl; and n represents an integer of 0 to 2 or (3) a formula: 



wherein n represents an integer of 0 to 2; and m represents an integer of 0 to 2. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Of the sulfur-containing condensed pyrimidine derivatives included in the present invention such as thiazolo[3,2-c] 
pyrimidine-5,7(6H)-diones[carbon number of chain A is 2], pyrimido[6,1 -b] [1 ,3]thiazine-6,8(7H)-diones [carbon number 
of chain A is 3] and pyrimido[6,1-b][1,3]thiazepin-7,9(8H)-diones[carbon number of chain A is 4], the pyrimido[6,1-b] 
[1 ,3]thiazepin-7,9(8H)-diones are compounds which are novel in their skeleton itself and not described in the literature. 

With respect to the thiazolo[3,2-c]pyrimidine-5,7(6H)dione derivatives, for example, 6,8-diethyl-2-hydroxymethy- 
2,3-dihydrothiazolo [3,2^c]pyrimidine-5,7(6H)-dione is reported as a metabolite of 1 -a1lyl-3,5-diethyl-6- chlorouracil [R. 
Kaul et al., J. Pharm. Sci. 71 , 897 (1982); Xenobiotica 12 , 495 (1982); Arzneim-Forsch . 32, 610 (1982)]. However, 
there is no report of its systematic synthesis. Also, as to the pyrimido[6,1-b] [1,3] thiazine-6,8(7H)-dione derivatives, 
for example, perhydropyrimido[6,1-b] [1,3]-thiazine-6,8-dione derivatives are reported in D. M. Brown et al., J. Chem. 
Soc , 2385 (1972). However, there is no report of the systematic synthesis of these derivatives. 

Also, no pharmacological actions of these derivatives are known at all. 

With reference to the above-mentioned formula (I), the alkyl or alkenyl group (1) represented by R 1 may be an 
alkyl group of 1 to 8 carbon atoms such as methyl, ethyl, propyl, j-propyl, butyl, j-butyl, sec-butyl, pentyl, j-pentyl, hexyl, 
heptyl and octyl; or an alkenyl group of 2 to 8 carbon atoms such as vinyl, allyl, 1-propenyl, isopropenyl, 2-butenyl, 
1,3-butadienyl, 2-pentenyl, 1-hexenyl, 1-heptenyl or 1-octenyl, either of which (alkyl or alkenyl) may be substituted. 
The substituents of the said alkyl or alkenyl group represented by R 1 are selected from cyano, carbamoyl, pyridyl, 
quinolyl, hydroxyl, lower (C 1 to C 4 ) alkoxy, amino, lower (Cj to C 4 ) alkyl, carboxyl, lower (Cj to C 4 ) alkoxy carbonyl 
and lower (C 2 to C 6 ) alkanoylamino groups. The aralkyl group (2)represented by R 1 is the group obtained by combining 
a phenyl or naphthyl group with an alkylene group of 1 to 4 carbon atoms, such as methylene, ethylene, trimethylene 
or tetramethylene. The phenyl or naphthyl group may be substituted by 1 to 3 halogen atoms (such as fluorine, chlorine 
or bromine), lower (C A to C 4 ) alkyl (such as methyl or ethyl), phenyl, o-cyano-phenyl, methoxy, ethoxy or nitro groups. 

The phenyl or naphthyl group (3) represented by R 1 may be substituted by 1 to 3 halogen atoms (such as fluorine, 
chlorine or bromine), lower (C^ to C 4 ) alkyl (such as methyl or ethyl), alkoxy (such as methoxy or ethoxy) or nitro groups. 

The aliphatic hydrocarbon group (2) represented by R 2 has the formula: 



wherein R 10 represents a cyano, carbamoyl or lower (C^ to C 4 ) alkoxycarbonyl group; R 12 represents a lower (Cj to 
C 8 ) alkyl, phenyl, naphthyl, cyano, carbamoyl or lower (C-, to C 4 ) alkoxycarbonyl group; and R 12 represents a dimeth- 
ylamino, diethylamino, morpholino, piperidino or piperazino group. 

The phenyl or naphthyl group (3) represented by R 2 may be substituted by 1 to 3 halogen atoms (such as fluorine, 
chlorine or bromine), lower (C, to C 4 ) alkyl (such as methyl or ethyl), alkoxy (such as methoxy or ethoxy) or nitro groups. 

The unsubstituted or substituted amino group (4) represented by R 2 is denoted by the formula: 






4 
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15 



30 



8 



-N 

V 

wherein each of R 8 and R 9 is hydrogen, a lower alkyl group having 1 to 8 carbon atoms (such as methyl, ethyl, propyl 
or butyl) or a fatty acid-derived acyl group having 1 to 8 carbon atoms (such as formyl, acetyl, propionyl or butyryl). 
10 The halogeno group (7) represented by R 2 may be fluorine, chlorine, bromine or iodine. 

The above-mentioned unsaturated or saturated divalent hydrocarbon chain of 2 to 4 carbon atoms represented 
by A may be a chain represented by the formula: 

R 3 R 4 

I ! 

-C— 0<CH 0 ) - 

II 2 n 
H H 

wherein R 3 represents hydrogen, a lower (C 1 to C 4 ) alkyl group which may be substituted by an halogen atom, or a 
20 lower (C 1 to C 4 ) alkylthio or a phenylthio group (such as chloromethyl, alkylthiomethyl or phenylthiomethyl), or -YR 5 
[wherein Y is -0- or -S-, and R 5 is hydrogen, a lower alkyl group of 1 to 4 carbon atoms (such as methyl or ethyl) or a 
phenyl or naphthyl group, which may be substituted by an alkyl group of 1 to 4 carbon atoms, or an alkoxy group of 1 
to 4 carbon atoms or by phenyl, which may itself be substituted by one to three halogen atoms], or a fatty acid-derived 
lower acyl group of 1 to 4 carbon atoms (such as acetyl or trifluoroacetyl); R 4 represents hydrogen or a lower alkyl 
25 group of 1 to 4 carbon atoms (such as methyl or ethyl); and n represents an integer of 0 to 2. 

The unsaturated or saturated divalent hydrocarbon chain of 2 to 4 carbon atoms represented by A may also be a 
chain represented by the formula: 



\ ^(CH 2 )n- 
C=C 



35 



40 



wherein R 15 and R 16 represent hydrogen, a lower alkyl groupof 1 to4carbon atoms (such as methyl or ethyl), -COOR 17 
wherein R 17 is hydrogen or lower (C, to C 4 ) alkyl or -NHR 18 wherein R 18 is hydrogen, lower (Cj to C 4 ) alkyl or lower 
(C-, to C 4 ) alkanoyl; and n represents an integer of 0 to 2. 

The unsaturated or saturated divalent hydrocarbon chain of 2 to 4 carbon atoms represented by A may further be 
a chain represented by the formula: 

10 CH 0 



- ^CH 2 -(CH 2 ) n - 

wherein n represents an integer of 0 to 2. 
45 In this specification, the word "lower" before an alkyl moiety designates 1 -4 carbon atoms. 

Of the above-mentioned compounds represented by formula (I), the compounds in which R 1 is an alkyl group of 
3 to 8 carbon atoms or an aralkyl group which may be subtituted, R 2 is an aryl group which may be substituted, and 
A is a divalent hydrocarbon chain of 2 to 3 carbon atoms are particularly preferred. 

The salts of the compounds represented by formula (I) include pharmacologically acceptable salts, for example, 
50 acid-addition salts, namely inorganic salts, such as hydrochlorides, hydrobromides, sulfates, nitrates and phosphates, 
and organic salts such as acetates, tartrates, citrates, fumarates and maleates. 

Manufacturing Method 

55 The compounds represented by formula (I) can be produced by the following methods. 



5 



EP 0 404 525 B1 



Reaction (a): 



R 2 



R«R' 



, °rV s y 



wherein R 1 , R 2 , R 3 and R 4 have the same meanings as given above, X represents a halogen atom, and n represents 
an integer of 0 to 2. 

Reaction (b): 



R^Y'N-rH^R' 




m 

wherein R 1 , R 2 R 3 , R 4 and n have the same meanings as given above. 
Reaction (c): 

R z O 



IV 



r^-t 

o 




IV 

wherein R 1 , R 2 , R 3 , R 4 and n have the same meanings as given above. 
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Reaction (d): 



R 1 



O 




O 
I 



R 2 



O 




S\/OR s 



10 



15 



O 
IVa 

wherein R 1 , R 2 , R 4 , R 5 and n have the same meanings as given above. 
Reaction (e) 



IT 

"VI 



20 




Ss^OR 5 



25 



30 



r^-T^^^r^ 
o 

VI 

wherein R 1 , R 2 , R 4 , R 5 and n have the same meanings as given above. 
Reaction (f): 



,°rV SN i 



O 

vn 



35 



40 





45 



vn 

wherein R 1 , R 2 and R 4 have the same meanings as given above. 
Reaction (g): 



50 



55 



O 



R 2 



.°rV s Y 



VI 



IX 
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wherein R 1 , R 2 and n have the same meanings as given above; and R 6 represents an alkylthio group having about 1 
to 4 carbon atoms, an alkoxy group having about 1 to 4 carbon atoms, or an arylthio or aryloxy group which may be 
substituted. 



5 Reaction (h): 



10 



15 



o 

m a 



wherein R 1 and n have the same meanings as given above. 
20 Reaction (i): 

NO, 



25 



30 



35 



o 

X 

wherein R 1 , R 8 and n have the same meanings as given above. 
Reaction (j): 



NHR* 



40 




4S 



wherein R 1 , R 8 and n have the same meanings as given above. 



N0 2 

o 



NHR 8 




O 



,°rV Ss i 

O 
XD 



so 



55 
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Reaction (k): 



NH 2 



N<r' 



O 
ZD 

wherein R 1 , R 8 , R 9 and n have the same meanings as given above. 
Reaction (I): 



Xffla.b 



ID a 

wherein R 1 and n have the same meanings as given above. 
Reaction (m): 



CHO 




o 

XIV 




C H — io 




XIV 

wherein R 1 , R 10 and n have the same meanings as given above. 



XV 



9 



EP 0 404 525 B1 



Reaction (n): 



CHO 



O 




XIV 

wherein R 1 , R 11 and n have the same meanings as given above. 
Reaction (o): 



CH = CHR 1 

o 



xvr 




in 

wherein R 1 , R 12 and n have the same meanings as given above. 
Reaction (p): 



CHjR" 




o 
xvn 




CH 2 OH 

,°rV Sv i 



XIV 



o 

XI 



wherein R 1 and n have the same meanings as given above. 
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Reaction (q): 




XVIa XE 



wherein R 1 and n have the same meanings as given above; R 13 represents a secondary amino group substituted by 
an alkyl group of 1 to 5 carbon atoms which may be substituted; and the substituent alkyl group may combine to form 
a cyclic group (such as piperidino, morpholino, piperazino or N'-phenylpiperazino). 

Reaction (r): 




XX XB 

wherein R 1 , R 2 and n have the same meanings as given above; and X represents chlorine. 

Reaction (s): 

R z R 2 




xa a xxn 

wherein R 1 , R 2 and n have the same meanings as given above; and R 14 represents an alkylthio group having about 
1 to 4 carbon atoms or an arytthio group which may be substituted {such as alkyl of 1 to 4 carbon atoms, alkoxy of 1 
to 4 carbon atoms or phenylthio which may be substituted by one or more halogen atoms). 
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Reaction (t): 



R 



o 



S\ /H,Cfi 




XHa 

wherein R 1 , R 2 and n have the same meanings as given above. 



O 

xxm 



Reaction (u): 



R* 

o 



R* 



o 



XXIV XXV 

wherein R 2 and A have the same meanings as given above. R 5 represents a benzyl group which may be substituted. 

Reaction (v): 



R s 



R'-X 



JN. A xxvn 

H IT 

o 



R 2 



A 



1 T N 



XXV 

wherein R 1 , R 2 and A have the same meanings as given above. 



XXVI 
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Reaction (w): 




XXVI XXK 

wherein R 1 , R 2 R 17 , A and n have the same meanings as given above. 
Reaction (x): 



R* O R 2 




VI XXX 
wherein R 1 , R 2 and R 4 have the same meanings as given above. 

In the above-mentioned reaction (a), compound (II) is reacted with a sulfur reagent in an organic solvent to obtain 
compound (III). 

As such organic solvents, there can be used aprotic solvents including carboxylic acid amides such as N,N-dimeth- 
ylformamide, N,N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as dimethyl sulfoxide; ketones such 
as acetone, methyl ethyl ketone and methyl isobutyl ketone; and other solvents such as acetonitrile, ethylene glycol 
dimethyl ether, tetrahydrofuran and dioxane. In particular, the carboxylic acid amides and sulfoxides are preferably 
used. 

Such sulfur reagents include sodium hydrosulfide (NaSH), sodium sulfide (IS^S) and ammonium sulfide ((NH 4 ) 2 S). 
Sodium hydrosulfide is preferably used. Such a reagent is preferably used in an amount 2 to 4 times that of compound 

(II) . 

Further, this reaction is usually conducted at temperatures of 0-30°C for 0.5 to 10 hours. It is preferable to add 
sodium hydrosulfide to a solution of compound (II) in N.N-dimethylformamide under ice cooling, followed by stirring at 
room temperature for about 1 to 2 hours. 

In reaction (b), compound (III) is reacted with an oxidizing agent in an organic solvent to obtain compound (IV). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxan; and ketones such as acetone and methyl ethyl 
ketone. In particular, the halogenated hydrocarbons are preferably used. 

Such oxidizing agents include organic peracids such as m-chloroperbenzoic acid; N-halocarboxylic acid amide 
such as N^bromosuccinic acid amide; and periodic acid. In particular, m-chloroperbenzoic acid is preferably used. Such 
a compound is preferably used in an amount slightly more than one equivalent in relation to compound (III). 

Further, it is preferable that this reaction is conducted by adding m-chloroperbenzoic acid to a solution of compound 

(III) in methylene chloride little by little with stirring under ice cooling, followed by stirring at temperatures of 0-30°C for 
about 3 to 10 hours. 

In reaction (c), compound (IV) is reacted with an oxidizing agent in an organic solvent to obtain compound (IV). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxan; and ketones such as acetone and methyl ethyl 
ketone. In particular, the halogenated hydrocarbons are preferably used. 

Such oxidizing agents include organic peracids such as m-chloroperbenzoic acid; N-halocarboxylic acid amide 
such as N-bromosuccinic acid amide; and periodic acid. In particular, m-chloroperbenzoic acid is preferably used. Such 
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a compound is preferably used in an amount slightly more than one equivalent of compound (IV). 

Further, it is preferable that this reaction is conducted by adding m-chloroperbenzoic acid to a solution of compound 
(IV) in methylene chloride little by little with stirring under ice cooling, followed by stirring at temperatures of 0-30°C 
for about 5 to 20 hours. 

5 In reaction (d), compound (I va) is reacted with an acid anhydride in an organic solvent to obtain compound (VI). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxan; and ketones such as acetone and methyl ethyl 
ketone. The acid anhydrides used in the reaction can also be emplolyed as solvents. In particular, the halogenated 
hydrocarbons such as dichloromethane and dichloroethane are preferably used. 

10 Such acid anhydrides include acetic anhydride and trifluoroacetic anhydride can be used depending on their pur- 

pose. Such an acid anhydride is used in an amount usually 1 to 10 times, preferably 2 to 3 times that of compound 
(I Va). Further, this reaction is usually conducted at temperatures of 0-30°C for 5 to 30 hours. It is preferable to add the 
acid anhydride to a solution of compound (IVa) in dichloroethane, followed by stirring at room temperature for about 
10 to 20 hours. 

is The reaction product thus obtained is a 2-o-acyl form in which R 5 is an acyl group such as acetyl and trifluoroacetyl. 

When an amine (for example, triethylamine) is allowed to exist in the reaction solution in an amount about 1 to 2 times 
that of the acid anhydride, a 2-hydroxy form in which R 5 is a hydrogen atom can be obtained. In this case, it is preferred 
that the reaction conditions are similar to those under which the 2-O-acyl form is obtained, except that the amine is used. 
In reaction (e), compound (VI) is reacted in an organic solvent in the presence of an acid catalyst to obtain com- 

20 pound (VII). 

As such organic solvents, there can be used aromatic hydrocarbons such as benzene, toluene and xylene; halo- 
genated hydrocarbons such as dichloromethane, chloroform and dichloroethane; ethers such as ethyl ether, tetrahy- 
drofuran and dioxan; and ketones and nitriles usually used as solvents. In particular, the aromatic hydrocarbons such 
as benzene and toluene are preferably used. 
25 Such acid catalysts include sulfonic acids such as methanesulfonic acid, p-toluenesulfonic acid and trifluorometh- 

anesulfonic acid; and other catalysts such as trichloroacetic acid and sulfuric acid. In particular, the sulfonic acids such 
as p-toluenesulfonic acid are preferably used. It is preferred that such an acid catalyst is used in a catalytic amount. 

Further, this reaction is usually conducted at a temperature from room temperature up to the boiling point of the 
solvent used for about 3 to 30 hours. It is preferable to add a catalytic amount of p-toluenesulfonic acid to a solution 
30 of compound (VI) in toluene, followed by heating under reflux for about 4 to 7 hours. 

Alternatively, compound (VII) may be obtained easily by conducting reactions (b), (d) and (e) serially under simitar 
conditions as described above, without isolation of the reaction products (IV) and (VI). 

In reaction (f), compound (VII) is reacted with an oxidizing agent in an organic solvent to obtain compound (VIII). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
35 dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; and ketones such as acetone and methyl 
ethyl ketone. In particular, the halogenated hydrocarbons are preferably used. 

Such oxidizing agents include peracids such as m-chloroperbenzoic acid; N-halocarboxylic acid amide such as 
N-bromosuccinic acid amide; and periodic acid. In particular, m-chloroperbenzoic acid is preferably used. Such a com- 
pound is preferably used in an amount slightly more than one equivalent of compound (VII). 
40 Further, it is preferable that this reaction is conducted by adding m-chloroperbenzoic acid to a solution of compound 

(VII) in methylene chloride little by little with stirring under ice cooling, followed by stirring at temperatures of 0-30°C 
for about 3 to 10 hours. 

In reaction (g), compound (VI) is reacted with a nucleophilic reagent in an organic solvent in the presence of an 
acid catalyst to obtain compound (IX). 
45 As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 

dichloroethane; and ethers such as tetrahydrofuran and dioxane. When alcohols such as methanol and ethanol or 
mercaptans are used as nucleophilic reagents, these compounds themselves can be used as solvents. In particular, 
the halogenated hydrocarbons such as dichloroethane are preferably used. 

As such acid catalysts, there can be used organic acids such as acetic acid, trichloroacetic acid and p-toluenesul- 
so fonic acid; and inorganic acids such as hydrogen chloride, sulfuric acid and boron trifluoride. The catalyst used for the 
reaction can be suitably changed depending on the nucleophilic reagent used. 

The nucleophilic reagents include alcohols such as methanol and ethanol, and thiols such as ethyl mercaptan and 
thiophenol. Such a compound is used in an amount equivalent to compound (VI) or in large excess (when used as the 
solvent). However, the thiol is preferably used in an amount about 2 to 5 times that of compound (VI). Further, this 
55 reaction is conducted at temperatures of 0-50°C for about 1 0 hours to 3 days, preferably at room temperature for about 
1 to 3 days. 

In reaction (h), compound (Ilia) is reacted with a nitrating agent in a solvent to obtain compound (X). 
Such a solvent is suitably changed depending on the nitrating agent used for the reaction. 
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The nitrating agents include various reagents, for example, so-called mixed acid prepared by combining nitric acid 
and sulfuric acid, acetyl nitrate, nitric acid, nitronium tetrafluoroborate (N0 2 + BF 4 _ ), nitrogen oxides (NaN0 2 and N 2 O s ) 
and ethyl nitrate. Of these reagents, mixed acid is more preferable as the sure, inexpensive nitrating agent. When 
mixed acid is used as the nitrating agent, it is preferred to use the reagent itself as the solvent. Such a nitrating agent 
5 is used usually in large excess, preferably in an amount about 3 to 10 times that of compound (Ilia). 

Further, this reaction is usually conducted at temperatures of 0-30°C for 0.5 to 3 hours. It is preferable to add 
fuming nitric acid to a solution of compound (Ilia) in concentrated sulfuric acid little by little under ice cooling so as to 
keep a reaction temperature at about 0 to 5°C, followed by stirring at a similar temperature for about 0.5 to 2 hours. 

In reaction (i), the nitro group of compound (X) is reduced to an amino group by a reducing agent, and the resulting 
10 amino derivatives allowed to react with an organic carboxylic acid or an anhydride thereof, thereby obtaining compound 

(XI) . 

Such an organic solvent is suitable selected depending on the reducing agent used at that time. 

The reducing agents include catalytic reducing agents which react in the presence of a palladium catalyst or the 
like, sulfur reducing agents such as sodium hydrosulfite (Na2S 2 0 4 ) and metals such as iron and zinc. In particular, 
15 when iron or zinc is used as the reducing agent, an alcohol such as methanol or ethanol used as the organic solvent 
may contain a suitable amount of an organic acid such as formic acid or acetic acid. The organic acid reacts with the 
amino group produced by reduction of the nitro group to form an acylamino derivative (X). In this case, the use of an 
organic acid as the solvent is more convenient and preferable. 

Further, this reaction is usually conducted at a temperature around the boiling point of the solvent for about 3 to 
20 20 hours. It is preferable to react compound (X) in the organic acid such as acetic acid for about 3 to 5 hours while 
heating under reflux in the presence of zinc in an amount of 3 to 5 times that of compound (X). 

In reaction (j), compound (XI) is hydrolyzed in an organic solvent in the presence of an acid to obtain compound 

(XII) . 

Such organic solvents include alcohols such as methanol and ethanol, and ethers such as tetrahydrofuran and 
25 dioxane. In particular, the alcohols such as methanol and ethanol are preferably used. 

As such acids, mineral acids such as hydrochloric acid and sulfuric acid are preferably used. 
Further, this reaction is usually conducted at a boiling point of the solvent for about 2 to 10 hours. It is preferable 
to add a one-fifth to equivalent amount of 0.5 to 2 N-hydrochloric acid in relation to compound (XI) to an alcoholic 
solution of compound (XI) to conduct the reaction for about 2 to 5 hours. 
30 in reaction (k), compound (XII) is alkylated by an alkylating agent in an organic solvent to obtain an alkylamino 

form (Xllla), and acylated by an acylating agent in an organic solvent to obtain an acylamino form (XII lb). 

In alkylation reaction, as such organic solvents, there can be used aprotic solvents usually employed, including 
carboxylic acid amides such as N,N<Jimethylformamide, N,N-dimethylacetamide and N-methylpyrrolidone; sulfoxides 
such as dimethyl sulfoxide; ketones such as acetone and methyl ethyl ketone; and other solvents such as acetonitlile. 
35 in particular, the carboxylic acid amides and sulfoxides are preferably used. 

In reaction (I), compound (Ilia) is reacted with a formylating agent in an organic solvent to obtain compound (XIV). 
Such an organic solvent varies depending on what compound is used as the formylating agent. The organic sol- 
vents include alcohols, ketones, halogenated hydrocarbons, ethers, esters, amides and sulfoxides which are usually 
used as solvents, but are not limited thereto. 
40 Such formylating agents include Vilsmeier reagents (N,N- dimethylformamide-phosphorus oxychloride), acid an- 

hydrides (formic acetic anhydride), ethyl formate-sodium ethoxide, chloroform-potassium hydroxide (Reimer-Tiemann 
reaction) and chloral (CI 3 C-CHO). In particular, the Vilsmeier reagents are preferably used. Such a formylating agent 
is preferably used in an amount more than one equivalent in relation to compound (Ilia). The Vilsmeier reagents (N, 
N-dimethylform- amide-phosphorus oxychloride) are preferably used in an amount of 1.5 to 3 equivalents. 
45 Further, it is preferable that this reaction is conducted by adding the Vilsmeier reagent previously prepared to a 

solution of compound (Ilia) in N,N-dimethylformamide little by little with stirring under ice cooling so that the reaction 
temperature does not exceed about 40°C, followed by stirring at room temperature for about 2 to 5 hours. 

In reaction (m), compound (XIV) is condensed with an active methylene compound in a solvent in the presence 
of a base to obtain compound (XV). 
50 Such organic solvents include alcohols such as methanol and ethanol; ethers such as tetrahydrofuran and dioxane; 

and carboxylic acid amides such as dimethylformamide. 

Further, such bases include potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, 
sodium hydride and potassium t-butoxide. 

Furthermore, such active methylene compounds include malonitrile, malonic esters and malonic acid amide. 
55 it is preferable that the solvent and the base used for the reaction is suitably selected depending on the active 

methylene compound reacted at that time. 

Moreover, this reaction is usually conducted at a temperature of about 50°C to the boiling point of the solvent for 
about 5 to 20 hours. 
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In reaction (n), compound (XIV) is reacted with a Wittig reagent in an organic solvent to obtain compound (XVI). 

Such organic solvents include halogenated hydrocarbons such as dichloromethane, chloroform and dichlo- 
roethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; aromatic hydrocarbons such as benzene and tol- 
uene; and alcohols such as methanol and ethanol. 
s Further, such Wittig reagents include stabilized phosphoranes, semi-stabilized phosphoranes and unstabilized 

phosphoranes such as carboethoxymethylenetriphenylphosphorane, cyanomethylenetriphenylphosphorane, penty- 
lenetriphenylphosphorane and benzylidenetriphenylphosphorane. 

Furthermore, this reaction is usually conducted at a temperature of about 50°C to the boiling point of the solvent 
for about 5 to 20 hours. It is preferable to heat compound (XIV) and the Wittig reagent under reflux in an appropriate 
10 solvent for about 5 to 1 0 hours. 

In reaction (o), compound (III) is aminomethylated by the reaction of formaldehyde and an amine, namely the 
Mannich reaction to obtain compound (XVII). 

Such organic solvents include alcohols such as methanol and ethanol; ethers such as tetrahydrofuran and dioxane; 
halogenated hydrocarbons such as dichloroethane, carbon tetrachloride and chloroform; and other usual solvents such 
f5 as acetonitrile and acetic acid. 

As Mannich reagents, there can be used appropriate combinations of paraformaldehyde or formic acid with sec- 
ondary amines (for example, dimethylamine hydrochloride, diethylamine hydrochloride, piperidine, morpholine, piper- 
azine and salts thereof. Such a compound is preferably used in an amount 2 to 5 times that of compound (III). 

Further, it is preferable that this reaction is usually conducted by heating compound (III) and the Mannich reagent 
20 jn the suitable solvent at a temperature around the boiling point of the solvent for about 10 to 20 hours. 

In reaction (p), compound (XIV) is reacted with a reducing agent in a solvent. 

Such organic solvents include alcohols such as methanol and ethanol; and ethers such as ethyl ether, tetrahydro- 
furan and dioxane. 

Such reducing agent include metal hydride complex compounds such as sodium borohydride and aluminium lithium 
25 hydride, and tributyltin hydrides and are preferably used in an amount 2 to 4 times that of compound (XIV). 

It is preferable that the reaction is conducted at temperatures of 0°-30°C for 0.5 to 2 hours after addition of sodium 
borohydride to a solution of the compound (XIV) in alcohol. 

In reaction (q), compound (XVIa) is reacted in an aprotic solvent with a dimethylaluminum amide derivative obtained 
by reacting a primary or secondary amine with trimethylaluminium according to the method described in the literature 
30 [A. Basha S, Tetrahedron Lett. 48, 4171 (1977)]. 

As such aprotic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
dichloroethane; and ethers such as ethyl ether, tetrahydrofuran and dioxane. In particular, halogenated hydrocarbons 
such as dichloromethane and dichloroethane are preferably used. 

The synthesis of the dimethylamide is conducted by adding a solution of trimethylaluminium in hexane to the amine 
35 (for examples an alkyl amine, an aryl amine, morpholine, piperidine and N-phenylpiperazine) in the solvent such as 
methylene chloride, chloroform or dichloroethane in a stream of nitrogen to form the dimethylaluminum amide form. 

It is preferable that this reaction is usually conducted by adding a solution of compound (XVIa) in the same solvent 
as used in the preparation of the dimethylaluminum amide form, such as methylene chloride, little by little with stirring 
at temperatures of 0-30°C, and then heating the mixture under reflux for about 10 to 30 hours. 
40 After the reaction is completed, the unreacted aluminum reagent is decomposed with hydrochloric acid, and then 

the reaction product thus obtained can be easily isolated and purified by methods known in the art. 

In reaction (r), compound (XX) is reacted with a halogenating reagent in an organic solvent to obtain compound 

(XXI) . 

As such organic solvents, there are preferably used aprotic solvents including halogenated hydrocarbons such as 
45 dichloromethane, chloroform and dichloroethane; and ethers such as ethyl ether, tetrahydrofuran and dioxane. 

Further, as such halogenating reagents, there can be used thionyl chloride, phosphorus oxychloride, phosphorus 
trichloride and phosphorus pentachloride. In particular, thionyl chloride is preferably used because of easy treatments 
after the reaction. As to this reaction, it is preferable to add the halogenating reagent such as thionyl chloride to a 
solution of compound (XX) in dichloromethane or dichloroethane little by little at temperatures of 0°C-30°C, followed 
so by heating under reflux for about 5 to 20 hours. 

In reaction (s), compound (XXIa) is reacted with a nucleophilic reagent in an organic solvent to obtain compound 

(XXII) . 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
dichloroethane; ethers such as ethyl ether, tetrahydrofuran and dioxane; alcohols such as methanol, ethanol and methyl 
55 cellosolve; and carboxylic acid amides such as dimethyl-formamide. It is preferable that the solvent used is suitably 
selected depending on the nucleophilic reagent used. 

Such nucleophilic reagents include thiols such as thiophenols and methyl mercaptan; alcohols such as methanol 
and ethanol; and amines such as alkyl amines, aralkyl amines and aromatic amines. 
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This reaction is preferably conducted in the presence of an appropriate base such as potassium carbonate, sodium 
carbonate or sodium hydride. 

With respect to this reaction, it is preferred to react compound (XXIa) in the solvent such as ethanol in the presence 
of the base such as potassium carbonate at a temperature from room temperature up to the boiling point of the solvent 
s for about 5 to 50 hours. 

In reaction (t), compound (XXIa) is reacted with a base in an organic solvent to obtain compound (XXIII). 

As such organic solvents, there can be used halogenated hydrocarbons such as dichloromethane, chloroform and 
dichloroethane; ethers such as ethyl ether, tetrahydrof uran and dioxane; alcohols such as methanol and ethanol; car- 
boxylic acid amides such as dimethyl-formamide; and amines such as pyridine. 
io As such bases, there can be used amines such as triethylamine, pyridine and piperidine; and alkali salts such as 

potassium t-butoxide, sodium hydride, potassium carbonate and sodium carbonate. It is preferable that the base is 
suitably selected depending on the solvent used. 

Further, it is preferable that this reaction is usually conducted at temperatures of room temperature up to the boiling 
point of the solvent for about 5 to 50 hours. 
is After the reaction is completed, the reaction product thus obtained can be easily isolated and purified by recrys- 

talization and column chromatography. 

In reaction (u), compound (XXIV) is reacted with a debenzylating agent in an organic solvent to obtain compound 
(XXV). 

As such organic solvents, there can be used aromatic hydrocarbons such as benzene, toluene and xylene; and 
20 halogenated hydrocarbons such as dichloromethane, chloroform and dichloroethane. In particular, benzene, toluene 
and xylene are preferrable. 

As such debenzylating agents, there can be used boron tribromide, metal natrium-liq. ammonia and catalytic re- 
duction, among them BBr 3 is preferable for its simplicity. Such compounds may be added in an amount of about 2 to 
10 moles, preferably 2 to 5 moles to 1 mole of compound (XXIV). 
25 Further, it is preferable that this reaction is usually conducted by adding BBr 3 to a suspension of the compound 

(XXIV) in toluene at a temperature from 50°C up to the boiling point of the solvent for about 5 to 40 hours, preferably 
around the boiling point of the solvent for 10 to 20 hours. 

In reaction (v), compound (XXV) is reacted with an alkylating agent (XXVII) in an organic solvent in the presence 
of base to obtain compound (XXVI). 
30 As such organic solvents, there can be used dimethyl-formamide, dimethylacetamide, dimethylsulfoxide, ace- 

tonitrile, acetone and ethylmethylketone. 

As such bases, there can be used sodium hydride, potassium t-butoxide, potassium carbonate and sodium car- 
bonate. 

As such alkylating agents (XXVII), there can be used substituted halides such as chloride, bromide and iodide. 
35 Further, it is preferable that this reaction is usually conducted by employing about 1 to 3 moles of potassium 

carbonate and about 1 to 3 moles of alkylating agent (XXVII) to 1 mole of compound (XXV) in dimethylformamide at 
a temperature from room temperature up to the boiling point of the solvent for about 5 to 40 hours, preferably around 
50 to 100°C for 10 to 20 hours. 

In reaction (w), compound (XXVIII) is reacted with thioglycolate in an organic solvent in the presence of base to 
40 obtain compound (XXIX). 

As such organic solvents, there can be used alcohols such as methanol, ethanol and propanol; and amides such 
as dimethylformamide and dimethylacetamide. 

As such bases, there can be used potassium carbonate, sodium carbonate, sodium hydride and potassium t- 
butoxide. 

45 Further, it is preferable that this reaction is usually conducted by employing about 2 to 4 moles of thioglycolate and 

about 2 to 4 moles of potassium carbonate per 1 mole of compound (XXVIII) in ethanol at a temperature around the 
boiling point of the solvent for about 10 to 20 hours. 

In reaction (x), compound (VIII) is reacted with a reducing agent in an organic solvent to obtain compound (XXX). 
Such reducing agents include metal hydride complex compounds such as sodium borohydride and aluminium 
50 lithium hydride; halogenated phosphorous compounds like phosphorus trichloride; titanium trichloride and silicon 
trichloride, and phosphorus trichloride is preferable for its simplicity. As solvents, there can be used amides such as 
dimethylformamide and dimethylacetamide; and halogenated hydrocarbons such as dichloroethane and chloroform, 
and among them dimethylformamide is preferable. 

Further, it is preferable that this reaction is usually conducted by adding about 2 to 5 moles of phosphorus trichloride 
55 to 1 mole of compound (VIII) in DMF and mixing at a temperature from about -20°C to room temperature for about 30 
minutes to 1 hour. 

After the reaction is completed, the reaction product thus obtained can be easily isolated and purified by conven- 
tional methods such as column chromatography and recrystalization. 
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In reactions (a) to (x), the starting compounds (II) and (XVIII) can be prepared by the following method. 
Reaction (y): 




<jcH t )n-CH t CN 

xw 

(wherein each symbol has the same meaning as above given) 

The starting compounds (II) can be easily obtained by reacting the compounds (XXV) synthesized by or in accord- 
ance with the methods described in Chem. Ber. 95, 1597 (1962) and Ann. Chem. 691 , 142 (1966) with various alkyl 
dihalides (such as 1-bromo-2-chloroethane, 1-bromo-3-chloropropane, 1-bromo-4-chlorobutane and 1-bromo-3-chlo- 
ro-2-methylpropane) in an aprotic solvent such as dimethylformamide in the presence of potassium carbonate or so- 
dium carbonate at a temperature of 50 to 100°C for about 10 to 20 hours. 

Reference Example 1 

e-Chloro-S-phenvl-S-propvlpyrimidine^^dH.SI-D-dione 

Phosphorus oxychloride (500 ml) was added dropwise to 50% ethanol (100 ml) with stirring at room temperature. 
5-Phenyl-3-propylpyrimidine-2,4,6(1H,3H)-trione (107 g) was added to the solution little by little with stirring. The re- 
action solution was heated at 50°C for 30 minutes, followed by heating under reflux for 4 hours. The reaction solution 
was concentrated under reduced pressure to dryness. The resulting syrup was poured on ice water little by little, and 
stirred for a while. The precipitated crystals were collected by filtration, washed with water, and then dried. Recrystal- 
lization from DMF (500 ml)-water (100 ml) gave colorless plates (73 g, 63%), m.p. 230 - 231 °C. 

Reference Examples 2 - 7 

The following compounds were synthesized by methods similar to that of Reference Example 1 . 
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Reference Example No. 


R1 


R2 


Yield (%) 


Melting Point (°C) 


2 


Me 


Ph 


45 


295-300 


3 


Et 


Ph 


71 


220-223 


4 


Pr 


H 


71 


196-200 


5 


Bu 


Ph 


75 


205-208 


6 


Ph 


Ph 


44 


> 300 


7 


Bzl 


Ph 


66 


271-280 



Reference Example 8 

6-Chloro-1-(2-chloroethvl)-5-phenvl-3-propvlpyrimidine-2 1 4f1H,3H)-dione 

1-Bromo-2-chloroethane (3 ml) and potassium carbonate (3. 48g)were added to a solution of 6-chloro-5-phenyl- 
3-propylpyrimidine-2,4(1H,3H)-dione (4 g) in DMF (40 ml), and the mixture was stirred at 50°C for 20 hours. The 
reaction solution was concentrated to dryness. A resulting residue was dissolved in chloroform and h^O, and the 
organic layer was washed with water and dried. The solvent was evaporated to dryness to give a syrup, which was 
purified by column chromatography on silica gel. 



Reference Examples 9 to 42 



The following compounds were synthesized by methods similar to that of Reference Example 8. 




Reference No. 


R1 


R2 


R3 


R4 


n 


X 


Yield (%) 


m.p. (°C) 


9 


Me 


H 


H 


H 


O 


C€ 


43 


105-106 


10 


Me 


Ph 


H 


H 


O 


C€ 


62 


138-140 


11 


Et 


H 


H 


H 


o 


C€ 


63 


93- 94 


12 


Et 


Ph 


H 


H 


o 


C€ 


71 


123-127 


13 


Pr 


H 


H 


H 


o 


C€ 


78 


Syrup 


! 14 


Pr 


Ph 


H 


H 


o 


C€ 


94 


Syrup 


15 


Bu 


H 


H 


H 


o 


C€ 


81 


Syrup 


16 


Bu 


Ph 


H 


H 


o 


C€ 


82 


Syrup 


17 


Ph 


Ph 


H 


H 


o 


C€ 


50 


163-165 



Continuation of the Table on the next page 
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(continued) 



1 ICICICI IL<P INVJ. 


R 1 


R 2 


R 3 


R 4 


p 


x 


Yield (%) 


m d (°C) 


18 


Me 


H 


H 


H 




C€ 


59 


Syrup 


19 


Me 


Ph 


H 


H 




C€ 


83 


Syrup 


20 


Et 


H 


H 


H 




C€ 


83 


Syrup 


21 


Et 


H 


H 


Me 


1 


Br 


56 


Syrup 


22 


Et 


H 


Me 


H 




C€ 


77 


Syrup 


23 


Et 


Ph 


H 


H 




C€ 


100 


Syrup 


24 


Pr 


H 


H 


H 




C€ 


75 


Syrup 


25 


Pr 


H 


H 


Me 




Br 


47 


Syrup 


26 


Pr 


H 


Me 


H 




C€ 


74 


Syrup 



Reference No. 


R 1 


R 2 


R 3 


R 4 


n 


X 


Yield (%) 


m.p. (°C) 


27 


Pr 


Ph 


H 


H 




C€ 


90 


Syrup 


28 


Pr 


Ph 


Me 


H 




C€ 


75 


Syrup 


29 


Bu 


H 


H 


H 




C€ 


73 


Syrup 


30 


Bu 


Ph 


H 


H 




C€ 


93 


Syrup 


31 


Bzl 


H 


H 


H 




C€ 


96 


Syrup 


32 


Ph 


H 


H 


H ■ 




C€ 


85 


Syrup 


33 


Ph 


Ph 


H 


H 




C€ 


80 


Syrup 


34 


Me 


H 


H 


H 


2 


C€ 


64 


Syrup 


35 


Et 


H 


H 


H 


2 


Br 


48 


Syrup 


36 


Pr 


H 


H 


H 


2 


C€ 


69 


Syrup 


37 


Pr 


Ph 


H 


H 


2 


C€ 


87 


Syrup 


38 


Bu 


H 


H 


H 


2 


C€ 


78 


Syrup 


39 


Pr 


N0 2 


H 


H 


O 


C€ 


99 


Syrup 


40 


Pr 


N0 2 


H 


H 


1 


C€ 


98 


Syrup 


41 


Pr 


N0 2 


H 


H 


2 


C€ 


98 


Syrup 


42 


Bzl 


Ph 


H 


H 


1 


C€ 


67 


Syrup 



Reference Example 43 

6-Chloro-1 -cyanomethvl-3-propvlpvrimidine-2,4(1 H,3H)-dione 

Chloroactonitrile(16.5 g) and potassium carbonate (29.3 g) were added to a solution of 6-chloro-3-propylpyrimidine- 
2,4(1 H,3H)-dione (20 g) in DMF (200 ml), and the mixture was stirred at room temperature for 24 hours. The reaction 
solution was concentrated and evaporated to dryness to obtain a residue. A resulting residue was dissolved in chlo- 
roform and H 2 O t and the organic layer was washed with water and dried. The solvent was evaporated to dryness to 
give a syrup, which was purified by column chromatography on silica gel to give a crystalline product. Recrystalization 
of the crude crystals from ethyl acetate-isopropylether gave colorless prisims (21.1 g, 87%), mp. 83 - 84°C. 
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Reference Example 44 

S'Chlorc^l^vanomethyl^phenvl-S-propvlpvrimidine^^flH^^-dione 

5 The captioned compound was synthesized by methods similar to that of Reference Example 43. 

M.p. 194-195°C 

The sulfur-containing fused pyrimidine derivatives (compounds (I)) represented by general formula (I) and the salts 
thereof according to the present invention have inhibitory activities on vasoconstriction, bronchus smooth muscle con- 
striction and the activity of reducing the infarct size in ischemic and reperfused heart to mammals including humans, 

10 and therefore are useful as therapeutic and ameliorative agents for myocardial infarction, angina pectoris and asthma. 
Compounds (I) and the salts thereof have also inhibitory activities on IL-1 production, anti- inflammatory activity, anti- 
pyretic activity and analgesic activity, and therefore are useful as therapeutic and ameliorative agents for rheumatoid 
arthritis, lumbago, cervico-omo-brachial syndrome and scabies. Further, the compounds are useful for treatment of 
cerebral lesions and memory impairment (for example, Alzheimer's disease) through inducing the production of NGF. 

15 The toxicity of compounds (I) is low. Hence, compounds (I) of the present invention or a salt thereof, when used 

as pharmaceutical drugs, can be safely administered parenteral ly or orally in the forms of powders, granules, tablets, 
capsules, injections, suppositories and ointments, solely or in combination with pharmaceutical ly acceptable additional 
components, such as vehicles, disintegrators, lubricants, binders, dispersants, plasticizers or diluents. 

The dosage is dependent on the type of disease to be treated, the symptom of the disease, the subject to whom 

20 the drugs are administered and the method of administration. For example, when orally administered to adult patients 
with myocardial infarction or angina pectoris, it is advantageous that the active ingredients (compounds (I )) are normally 
administered in one dose of about 0.1 to 30 mg/kg of weight, preferably about 0.5 to 10 mg/kg of weight, about once 
to 3 times a day. 

Of the sulfur-containing fused pyrimidine derivatives represented by general formula (I) and the salts thereof ac- 
25 cording to the present invention, pyrimido[6,1 -b][1 ,3]-thiazepin-7,9(8H)-diones are novel in their skeleton itself as de- 
scribed above. It is industrially extremely useful to provide these structurally novel compounds. 

The present invention will be described in detail with the following Examples, Preparation Examples and Experi- 
mental Examples. It is understood of course that these are not intended to limit the scope of the invention. 
In this specification, the following abbreviations are used. 
30 Me: methyl, Et: ethyl, Pr: propyl, Bu: butyl, 

All: allyl, Bzl: benzyl, Ph: phenyl, Ac: acetyl, 
s: singlet, d: Doublet, t: Triplet, q: quartet, 
m: multiplet, brs: broad signal. 

55 Example 1 

g-Phenvl-y-propvl-S^-dihvdro^H.eH-pvrimidorS.I-blfl.SI thiazine-6,8(7H)-dione 

Sodium hydrosulfide (3.3 g) was added to a solution of 6-chloro-1-(3-chloropropyl)-5-phenyl-3-propyluracil (7 g) 
40 in DMF (60 ml) little by little under ice cooling and the mixture was stirred for 1 hour. The reaction solution was con- 
centrated to dryness. The residue was dissolved in methylene chloride-H 2 0, and the organic layer was washed with 
water and dried. The solvent was evaporated and the resulting crude crystals were recrystallized from methanol to 
give colorless crystals (3.85 g, 62%). 

Melting point: 132-133°C 

45 



Elemental analysis for C 16 H 18 N 2 0 2 S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


63.55 ; 
63.59 ; 


6.00; 
6.05; 


9.26 
9.23 



i H-NMR(CDCl 3 )5: 0.94(3H,t), 1 .42-1 .93(2H,m), 

2.02-2.37(2H,m),2.92(2H,t),3.94(2H,t), 
4.08(2H,t),7.08-7.50(5H,m) 
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Examples 2 to 36 

The following compounds were synthesized by methods similar to that of Example 1 . 
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Example 37 

lOxo-g-phenvl-y-propvl-aA-dihvdro^H.SH-pyrimidofe.l-bl [1 ,31th iaz in e-6, 8(7 H)-dione 

m-Chloroperbenzoic acid (3.78 g) was added to a solution of 9-phenyl-7-propyl-3,4<lihydro-2H,6H-pyrimido[6, 1 -b] 
[1 ,3]thiazine-6,8(7H)-dione (6 g) in methylene chloride (90 ml) little by little with stirring under ice cooling and the mixture 
was stirred under ice cooling for 6 hours. The insoluble material was removed by filtration, and the filtrate was washed 
with an aqueous sodium bicarbonate. After drying, it was concentrated to dryness. The residue was purified by column 
chromatography on silica gel. The resulting crude crystals were recrystallized from methylene chloride-isopropyl ether 
to give colorless needles (5.7 g, 90%). 
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Melting point: 190-192°C 



Elemental analysis for C 16 H 18 N 2 0 3 S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


60.36; 
59.93 ; 


5.70; 
5.67; 


8.80 
8.42 



1H-NMR(CDCI 3 )5: 0.94(3H,t),1.47-1.92(2H,m) > 

2.00-2.89(3H,m) > 3.09-3.44(1H,m), 
3.96(2H,t) > 4.09-4.82(2H,m),7.39(5H > s) 

Examples 38 to 57 

The following compounds were synthesized by methods similar to that of Example 37. 

R 2 O 




Example No. 


Ri 


R2 


n 


Yield (%) 


m. p. 
(°C) 


1 H-NMR(6) 


38 


Me 


Ph 


O 


64 


169-172 


(CDC€ 3 );2.75-3.34(2H,m),3.38(3H 1 s),4.63-4.92(2H J 
m),7.35-7.60(5H,m). 


39 


Et 


Ph 


O 


70 


164-166 


(CDC€ 3 );1.25(3H l t) ) 2.73-3.14(1H,m),3.20-3.47(1H, 
m),4.05(2H,q) ) 4.51-5.00(2H l m) J 7.35-7.65(5H > m). 


40 


Bu 


Ph 


O 


82 


175-177 


(CDC€ 3 );0.95(3H ) t),1.13-1.85(4H,m) l 2.75-3.15(1H, 
m),3.21 -3.48(1 H 1 m) l 3.99(2H,t),4.52-4.89(2H,m), 
7.35-7.63(5H,m). 


41 


Ph 


Ph 


O 


64 


292-293 


(DMSO-d 6 );3.08-3.81(2H,m) I 4.25-4.94(2H,m), 
7.17-7.74(10H,m). 


42 


Me 


Ph 


1 


68 


204-207 


(CDC^ 3 );2.07-2.88(3H l m),3.10-3.40(1H,m),3.40 
(3H,s),4.13-4.77(2H l m),7.21-7.52(5H l m). 


43 


Et 


Ph 


1 


56 


212-214 


(CDG6 3 );1 .26(3H,t),2. 07-2. 90(3H,m),3.1 0-3.44(1 H, 
m),4.06(2H l q),4.1 0-4.81 (2H,m) I 7.39(5H,s). 


44 


Pr 


Ph 


1 


90 


190-192 


(CDC€ 3 );0.94(3H t t),1 .47-1 .92(2H,m),2.00-2.89(3H, 

m),3.09-3.44(1H ( m),3.96(2H,t),4.09-4.82(2H,m), 

7.39(5H,s). 


45 


Bu 


Ph 


1 


72 


142-144 


(CDC€ 3 );0.94(3H,t),1 .06-1 .85(4H,m),2.02-2.93(3H, 
m),3.1 3-3.48(1 H l m),4.01(2H,t),4.13-4.83(2H > m), 
7.40(5H,s). 


46 


Ph 


Ph 


1 


79 


241-244 


(CDC€ 3 );2.06-2.96(3H,m),3.1 3-3.47(1 H,m), 
4.14-4.73(2H ) m),7.15-7.54(10H,m). 


47 


Pr 


H 


O 


85 


120-122 





Continuation of the Table on the next page 
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(continued) 



Example No. 


Ri 


R2 


n 


Yield (%) 


m. p. 
(°C) 


1H-NMR(8) 


48 


Pr 


Ph 


O 


87 


205-207 


(CDC€ 3 );0.95(3H,t),1 .46-1 .91 (2H,m),2.74-3. 1 5(1 H, 
m),3.21 -3.48(1 H,m) > 3.94(2H,t) 1 4.64-4.90(2H > m), 
7.36-7.63(5H,m). 


49 


Bzl 


Ph 


1 


78 


201-203 


(CDC€ 3 );2.22-2.43(1 H.m), 2.52-2.65(1 H,m), 
2.64-2,79(1 H,m),3.25-3.38(1 H,m)A.25-4.A0^ H,m), 
4.64-4.76(1H,m),5.20(2H,s),7.26-7.58(10H,m). 
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pie 
No. 


K 


K 


n 


Yield 
(*) 


m . p . 

(°C) 


1 H-WMP ( X } 
n INfiK \ 0 / 


50 


Pen 


Ph 


i 


95 


158-159 


(CDC G 3 );0.90(3H,t),l. 30-1. 40(4H,b), 
1. 61-1. 75(2H,»), 2.22-2. 44(lH,m), 
2.5l-2.82(2H,m) ,3. 25-3.40(lH,m) 
4.00(2H,t),4.33(lH,ddd), 
4.26(lH,ddd),7.34-7.52(5H,m). 


51 


Hex 


Ph 


— i 
i 


68 


115-116 


(CDC fl,);0.88(3H,t),l. 25-1. 40(6H,n), 

1.58-1.72(2H,b).2.25-2.46(1H.b). 

2.50-2.82(2H,in),3.26-3.41(lH,m), 

4.00(2H,t),4.27-4.41(lH,m), 

4.64-4.77(lH.Di).7.35-7.51(5H,m). 


52 


Hep 


Ph 


i 


72 


126-127 


(CDC ft 3 ) ; 0 . 87 (3H , t ) , 1 . 21- 1 . 40 (8H , m) 

1.59-1.72(2H,b),2.25-2.45(1H,b), 

2.53-2.83(2H,b),3.26-3.40(1H,b), 

4.00(2H,t),4.34(lH,ddd),4.70(lH,ddd) 

7.34-7.50(5H,n). 


53 


-ot© 


Ph 


i 


78 


201-203 


(DMS0-d 6 ) ; 2.22-2.43(lH,m) , 
2.52-2.65(lH,m),2.64-2.79(lH,m), 

3.25- 3.38(1H,b),4.25-4.40(1H,b), 
4.64-4.76(1H,b),5.20(2H,s), 

7.26- 7.58(l0H,m). 


54 




Ph 


i 


96 


158-160 

1 


(CDC C,);2. 19-2. 42(1H,b), 
2.51-2.68(1H,b),2.66-2.80(1H,b), 
3.23-3.39(1H,b),3.79(3H,s), 
; 4.32(lH,ddd),4.70(lH,ddd), 
! 5.17(2H,dd),6.8l-6.87(lH,B), 
i 7.09-7.50(8H,n). 


55 





1 

Ph 


i 

1 


i 87 

1 

1 


160-162 ! (CDCfi 3 );2.19-2.42(lH,m), 

i 2.50-2.77(2H,m),3.22-3.37(lH,m) 

j 3.78(3H,s),4.30(lH,ddd),4.69(lH,ddd) 

! 5.12(2H,s),6.83(2H,dt), 

! 7.5l(2H,dt),7.28-7.47(5H,m). 


56 






i 


1 83 
i 


, 228-231 

i 

. 


1 (CDCfi 3 );2.22-2.47(lH,m), 

' 2.50-2.83(2H,B),3.25-3.40(lH,m), 

■ 3.34(lH,ddd),4.70(lH,ddd), 

I 5.l5(2H,ddd),7.24-7.3l(lH,«), 

i 7.33-7.62(8H,m). 


57 




Ph 


i 


88 


199-200 I (CDC fi 3 );2.23-2.48(lH,m) .2.51-2.87 
j (2H,m),3.36(lH,ddd),4.36(lH,ddd), 
i 4.70(lH,ddd),5.35(2H,s), 
! ! 7.10-7.23(3H,m),7.33-7.49(6H,m). 
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Example 58 

1 J>Dioxo-9-phenvl-7-propvl-3,4-dihvdro-2H,6H-pyrimido r6>b1f1,31thiazine-6,8(7H)-dione 

s m-Chloroperbenzoic acid (0.66 g) was added to a solution of 1 -oxo-9-phenyl-7-propyl-3,4-dihydro-2H,6H-pyrimi- 

dopyrazolo[6,1-b][1,3]thiazine-6 p 8(7H)-dione (1 g) in methylene chloride (20 ml) little by little with stirring under ice 
cooling. The reaction mixture was stirred at 5°C for 1.5 hours, and further stirred at room temperature for 20 hours. 
The insoluble material was removed by filtration, and the filtrate was washed with a saturated aqueous sodium bicar- 
bonate. After drying, the organic layer was concentrated to dryness. The resulting crude crystals were recrystallized 

10 from methylene chloride-hexane to give colorless needles (0.77 g, 73%). 
Melting point: 179-180°C 



Elementsl analysis for C 16 H 18 N 2 0 4 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


57.47 ; 
57.07 ; 


5.43; 
5.42; 


8.38 
8.75 



1 H-NMR(CDCI 3 )8: 0.93(3H,t), 1 .45-1 .91 (2H,m), 

2.26-2.62(2H,m),3.30(2H,t),3.93(2H,t), 
4.24(2H,t),7.21-7.51(5H,m) 

Examples 59 to 67 

The following compounds were synthesized by methods similar to that of Example 58. 




o 



35 



Example No. 


FP 


R2 


n 


Yield (%) 


m. p. 
(°C) 


1 H-NMR(5) 


59 


Me 


Ph 


O 


70 


188-189 


(CDC€ 3 );3.43(3H,s),3.43(2H,t),4.30(2H l t),7.49(5H, 
s). 


60 


Et 


Ph 


O 


68 


210-211 


(CDC€ 3 ); 1 .26(3H,t),3.41 (2H,t),4.05(2H,q)4.28(2H, 
t),7.43(5H,s). 


61 


Pr 


Ph 


O 


72 


157-158 


(CDC€ 3 );0.95(3H,t),1 .45-1 .91 (2H,m),3.42(2H,t), 
3.94(2H,t),4.29(2H,t),7.48(5H l s). 


62 


Bu 


Ph 


O 


87 


160-161 


(CDC€ 3 );0.94(3H,t),1 .05-1 .81 (4H,m),3.42(2H,t) I 
3.99(2H,t) ) 4.29(2H,t) ) 7.48(5H,s). 


63 


Ph 


Ph 


O 


56 


247-249 


(CDC€ 3 );3.38(2H,t),4.24(2H,t),7.14-7.65(10H J m). 


64 


Me 


Ph 


1 


33 


188-189 


(CDC€ 3 );2.26-2.62(2H,m),3.31 (2H,t),3.41 (3H,s), 
4.26(2H,t),7.19-7.52(5H,m). 


65 


Et 


Ph 


1 


71 


206-208 


(CDC€ 3 );1.25(3H,t),2.23-2.55(2H,m),3.29(2H ( t), 
4.22(2H,t),4.02(2H,q),7.22-7.53(5H,m). 



Continuation of the Table on the next page 
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(continued) 





Example No. 




R 2 


n 


Yield (%) 


m. p. 
(°C) 


•n-NMRJo) 


5 


66 


Bu 


Ph 


1 


77 


173-174 


(CDC€ 3 );0.93(3H,t),1 .04-1 .84(4H,m),2.24-2.60(2H, 

m),3.31(2H > t) I 3.97(2H,t),4.25(2H l t) l 7.19-7.51(5H I 

m). 


10 


67 


Ph 


Ph 


1 


77 


277-279 


(CDC€ 3 );2.29-2.62(2H,m),3.35(2H,t),4.29(2H,t), 
7.1 3-7.56(1 0H,m). 



Example 68 

9-Phenvl-3,4-dihydro-2H,6H-pyrimidof6,1-b1f1.31thiazine-6,8(7H)-dione 

15 

Boron trlfluoride (0.68 ml) was added to a solution of 7-benzyl-9-phenyl-3,4-dlhydro-2H,6H-pyrimjdo[6,1-b][1,3] 
thiaz-ine-6,8(7H)-dione (1 g) in toluene (40 ml) and was refluxed for 14 hours. Methanol (7 ml) was added to the reaction 
solution and the mixture was stirred for 30 minutes. The resulting solution was concentrated to dryness, and the residue 
was dissolved in methylene chloride and ethyl ether. The insoluble material was obtained by filtration and the product 
20 was washed by aqueous methanol. After the washing, it was recrystallized from DMF-water to give colorless crystals 
(0.33 g, 44%). 

Melting point: >300°C 



Elements I analysis for C 13 H 12 N 2 02S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


59.98 ; 
59.90 ; 


4.65; 
4.65; 


10.76 
10.79 



1 H-NMR(200MHz, DMSO-d 0 ) 5: 2.04-2. 16(2H,m),2.99(2H,t), 

3.89(2H,t),7-1 4-7.21 (2H,m), 
7.29-7.42(3H ) m), 11. 37(1 H, brs) 

Examples 69 

7-Pentvi-9-phenvl-3,4-dihvdro-2H 1 6H-pyrimido[6 l 1-b1[1 l 31thiazine-6 l 8(7H)-dione 

1-lodopentane (2.29 g), potassium carbonate (1.28 g) and 9-phenyl-3,4-dihydro-2H,6H-pyrimido[6,1-b][1 ,3]thi- 
azine-6,8(7H)-dione (2 g) in DMF (30 ml) were stirred at 100°C for 15 hours. The reaction solution was concentrated 
to dryness, and the residue was purified by column chromatography on silica gel. The obtained crude crystals were 
recrystalized from ethyl acetate-hexane to give colorless crystals (1.64 g, 65%). 

Melting point: 100-1 01 °C 



Elementsl analysis for C 18 H 2 2N 2 0 2 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


65.43 ; 
65.69 ; 


6.71; 
6.80; 


8.48 
8.44 



50 

1 H-NMR(200MHz, CDCI 3 )5 : 0.89(3H,t),1.26-1.42(4H,m), 

1 .60-1 .73(2H,m),2. 19-2.31 (2H,m),2.96(2H,t), 
3.97(2H,t),4.11 (2H,t), 7.23-7.29(2H,m), 
7.35-7.46(3H,m). 

55 

Examples 70 to 77 

The following compounds were synthesized by methods similar to that of Example 69. 
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o 



Exam 
Pie 
IM O . 


I 

R 1 


R 2 


Yield 
(%) 


m . p . 
(°C) 


1 H-NHR(200MHz,CDCfi 3 ) 5 


70 

- 


a 


Ph 


85 


191-192 


2.19-2.31 (2H r w) ,2.98(2H,t) , 
4,n(2H,t),5.31(2H,.s), 

7.11-7.47(9H,m). 


71 




Ph 


87 


188-190 


2.15-2.28(2H,m),2.93(2H,t), 
4.08(2H,t),3.78(3H,s),5.10(2H,s), 
5.83(2H,d),7.53(2H,d), 
7.21-7.28(2H,m),7.36-7.48(3H,m). 


72 


one 


Ph 


92 


Oily 
product 


2.15-2.28(2H,m),2.92(2H,t), 

4.07(2H,t),3.78(3H,s),5.14(2H,s), 

6.78-6.83(lH,m),7.07-7.47(8H,j»). 


73 




Ph 


100 


Oily 
product 


2.l6-2.29(2H,m),2.94(2H,t), 

4.08(2H,t),5.12(2H,s), 

7.20-7.53(9H,m), 


74 




Ph 


80 


196-197 


2.16-2.29(2H,m),2.95(2H,t), 

4.09(2H,t),5.12(2H,s). 

7.22-7.31(4H,m),7.35-7.54(5H,m). 


75 


-cH a -<o> 


Ph 


80 


151-152 !2.l8-2.30(2H,m),2.96(2H,t), 
LlO(2H,t),5.27(2H,s), 
Is. 99-7. 10(2H,ra), 7.18-7. 48(7H,m). 


76 


! Hex 


Ph 

i 
j 


65 


77-78 _ b.87(3H,t),1.25-1.44(6H,in), 

t.59-1. 75(2H,n), 2. 18-2.30 (2H,»). 

j2.95(2H,t),3.97(2H,t),4.10(2H,t), 

i7.23-7.30(2H,D)),7.34-7.46(3H,m). 


77 j Hep ! Ph 

! 1 

! j 

( 
1 
1 

i : 
i 


' 73 

1 

I 

j 
i 
i 


Oily b.87(3H f t),1.22-1.41(8H,m), 
product jl.59-1.74(2H,iD>,2.18-2.30(2H,m), 
i2.95(2H,t),3.97(2H,t),4.11(2H,t), 
!7.23-7.29(2H t m),7.35-7.47(3H,ra). 
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Examples 78 

2-Hvdroxv-9-phenvl-7-propyl-3,^ 

5 Trifluoroacetic anhydride (3.78 g) and triethylamine (1 .82 g) were added to a solution of 1 -oxo-9-phenyl-7-propyl- 

3,4-dihydro-2H l 6H-pyrimido[6,1 -b][1 ,3]thiazine-6,8(7H) -dione (4 g) in methylene chloride (60 ml) and the mixture was 
stirred at 40°C for 60 hours. The reaction solution was evaporated to dryness, and the residue was dissolved in meth- 
ylene chloride-H 2 0. Then, the organic layer was washed with a saturated aqueous sodium bicarbonate. After drying, 
the organic solution was concentrated, and the resulting residue was purified by column chromatography on silica gel. 

10 The resulting crude crystals were recrystalized from methylene chloride-isopropyl ether to give colorless needles (3. 1 
g, 78%). 

Melting point: 170-1 71 °C 



15 



Elementsl analysis for C 16 H 18 N 2 0 3 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


60.36; 
60.03 ; 


5.70; 
5.68; 


8.80 
8.58 



1 H-NMR(CDCl 3 )S: 0.89(3H,t), 1 .41 -1 .87(2H,m), 
2.23-2.99(2H,q),3.88(2H,t) 1 
3.97-4. 39(2H,m),4.52(1 H,d),5.07(1 H,q), 
7.07-7.43(5H,m). 

Examples 79 to 82 

The following compounds were synthesized by methods similar to that of Example 78. 



R 2 



35 




40 


Example No. 


FP 


R2 


R 


n 


Yield (%) 


m.p. 
PC) 


1H-NMR(8) 




79 


Pr 


H 


H 


O 


45 


168-169 


(d 6 -DMSO);0.86(3H,t) l 1.31-1.77(2H l m) ) 3.72 
(2H,t),4. 1 5-4.33(2H,m),5.72(1 H,s),5.87(1 H, 
brs),7.27(1H,d). 


45 


80 


Pr 


H 


Ac 


O 


75 


Syrup 


(CDC€ 3 );0.93(3H,t),1.43-1.87(2H,m),2.11 

(3H,s),3.84(2H,t),4.25(1H l q),4.71(1H,d),5.69 

(1H,s),6.26(1H,d). 


SO 


81 


Bu 


Ph 


H 


1 


85 


170-172 


(CDC€ 3 );0.92(3H,t),1.27-t.45(2H,m), 
1 .56-1 .71 (2H,m),2.21 -2.31 (2H,m),3.46(1 H, 
brs),3.96(2H,t),4.00-4.1 5(1 H,m),4.21 -4.33 
(1H,m),5.24(1H,q),7.18-7.43(5H,m). 


55 


82 


Bzl 


Ph 


H 


1 


53 


238-241 


(d 6 -DMSO);2.03-2.18(1H,m) l 2.27-2.42(1H, 

m),4.06(2H I t),5.03(2H,s),5.45(1H,q),6.96 

(1H,d),7.17-7.44(10H,m). 
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Example 83 

1-Oxo-9"Phenyl-7>propvl-2H,6H-pvrimido[6,1-blf1,31thiazine>6,8f7HVdione 

s m-Chloroperbenzoic acid (0.34 g)was added to a solution of 9-phenyl-7-propyl-4H,6H-pyrimido[6, 1 -b][1 ,3]thiazine- 

6,8(7H)-dione (0.53 g) in methylene chloride (10 mil) little by little with stirring under ice cooling, and then, the reaction 
mixture was stirred at room temperature for 10 hours. An insoluble material was removed by filtration, and the filtrate 
was washed with a saturated aqueous sodium bicarbonate. After drying, the organic solution was concentrated to 
dryness. The resulting residue was purified column chromatography on silica gel. The resulting crude crystals were 

10 recrystalized from methylene chloride-isopropyl ether to give colorless needles (0.47 g, 87%). 
Melting point: 174-175°C 



15 



Elemental analysis for C 16 H 16 N 2 0 3 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


60.74 ; 
60.76; 


5.10; 
5.07 ; 


8.85 
8.60 



1H-NMR(CDCI 3 )8: 0.96(3H,t),1.48-1.94(2H,m), 

3.28(1 H,se),3.81 (1 H,g),3.99(2H,t) 
5.53(1 H,se),7.4( 5H,m),7.68(1 H.q) 

Example 84 

9-Phenvl-2-phenvfthio-7-propvl'3,4<iihvdro-2H,6H-pvrimidof6J-biri t 31thiazine-6,8(7H)-dione 

Boron trifluoride ethyl etherate (0.2 ml) was added to a solution of 2-hydroxy-7-phenyl-7-propyl-3,4-dihydro-2H, 
6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione (0.6 g) and thiophenol (0.23 g) in methylene chloride (10 ml) and the 
mixture was stirred at room temperature for 70 hours. The reaction solution was evaporated to dryness, and the residue 
was dissolved in methylene chloride. The solution was washed with 1 N aqueous sodium hydroxide and water, followed 
by drying. The solvent was evaporated and the resulting syrup was crystallized from ethyl acetate-hexane to give 
colorless crystals (0.68 g, 85%). 

Melting point: 126-127°C 



Elemental analysis for C22H22N2O2S 




C(%) ! 


H(%) 


N(%) 


Calcd: 
Found: 


64.36; 
64.17; 


5.40; 
5.39; 


6.82 
6.77 



1 H-NMR(CDCI 3 )5: 0.93(3H,t), 1 .87-2.7 1 1 2H,m), 
3.93(2H,t),3.79-4.68(3H,m) 
7.14-7.52(10H,m) 

Example 85 

2-Ethoxv-9-phenvl-7-propvl-3,4-dihvdro-2H > 6H-pyrimido[6,1-bl[1 ,31th iazine-6,8(7H)-dione 

A 2-ethoxy derivative (syrup, 92%) was obtained by a method similar to that of Example 69. 

1 H-NMR(CDCI 3 )5: 0.93(3H,t), 1 .46-1 .91 (2H ,m), 
3.12-3.78(2H,m) > 3.93(2H,t), 
3.85-4.47(2H,m).4.96(1H,t) 
7.16-7.45(5H,m). 
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Example 86 

8-Nitro-6-propyl-2,3<lihvdro-5H4hiazoloF3,2<1pvrimidine-57(6H)-dione 

6 e-Propyl^^-dihydro-SH-thiazoioIS^-clpyrimidine-SJ^eHJ-dione (2. 1 2 g) was added to concentrated sulfuric acid 

(5.2 ml) little by little under ice cooling, and then, fuming nitric acid (1 .8 ml) was added dropwise thereto with stirring. 
The mixture was stirred under ice cooling for 1 hour. The reaction temperature was kept under 5°C for this period. The 
reaction solution was poured on ice water, and the resulting crystals were collected by filtration and recrystallization 
from ethanol-ethyl acetate to give pale yellow needles (2.0 g, 85%). 

io Melting point: 189-1 91 °C 



Elemental analysis for C 9 H 11 N 3 0 4 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


42.02 ; 
41.97; 


4.31 ; 
4.34; 


16.33 
16.22 



1 H-NMR(CDCI 3 )8: 0.93(3H,t), 1 .43-1 .90(2H,m), 

3.40(2H,t),3.88(2H > t),4.57(2H I t) 

20 

Example 87 

g-Acetylamino^-propvl-S^-dihvdro^H.eH-pyrimidofe.l-bl \ 1 ,31thiazine-6,8(7H)-dione 

25 Zinc powder (1 ,21 g) was added to a solution of g-nitro^-propyl-S^-dihydro^H.eH-pyrimidote.l-bJII ,3]thiazine- 

6,8(7H)-dione (1 g) in acetic acid (10 ml) and the mixture was refuxed for 4 hours. An insoluble material was removed 
by filtration, and the filtrate was concentrated to obtain syrup. The syrup was purified by column chromatography on 
silica gel. The resulting crude crystals were recrystallized from methylene chloride-hexane to give colorless needles 
(0.83 g, 79%). 

30 Melting point: 172-174°C 



Elemental analysis for C^H^^C^S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


50.87 ; 
50.85; 


6.05 ; 
6.04; 


14.83 
14.84 



1 H-NMR(CDCI 3 )5: 0.92(3H,t),2. 1 5(3H,s),3.01 (2H,t), 
3.88(2H,t),4.03(2H,t),7.35(1 H.brs) 

Examples 88 to 91 

The following compounds were synthesized by methods similar to that of Example 87. 

NHR 




O 



55 
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Example No. 


R 1 


R 


n 


Yield (%) 


m.p. 
CO 


1 H-NMR(5) 


88 


Pr 


CHO 


O 


50 


156-160 


(d 6 -DMSO);0.86(3H,t),1.33-1.79(2H I m) J 3.40(2H j t), 
3.75(2H,t),4.32,(2H,t),8. 11 (1 H,s),9.30(1 H.brs). 


89 


Pr 


CHO 


1 


75 


166-167 


(CDC€ 3 );0.91 (3H,t), 1 .42-1 .87(2H,m),2.09-2.43 

(2H,m),3.04(2H l t) f 3.89(2H,t) l 4.04(2H l t),7.67(1H l 

brs),8.28(1H,s). 


90 


Pr 


Ac 


O 


50 


203-205 


(CDC€ 3 );0.91 (3H,t), 1 .39-1 .85(2H,m),2. 1 3(3H,s), 
3.29(2H t t),3.85(2H,t),4.39(2H l t),7.66(1H ) brs). 


91 


Pr 


CHO 


2 


77 


162-163 


(CDC€ 3 );0.93(3H > t),1.24-2.18(6H,m) I 2.94(2H,t), 
3.91 (2H,t),4.41 (2H,t),7.82(1 H,brs),8.31 (1 H,s). 



Example 92 

9-Amino-7-propvl-3,4-dihvdro-2H,6H-pvrimido[6J-b1[1,3lthiazine-6,8(7H)-dione 



1N Aqueous hydrochloric acid (10 ml) was added to a solution of 9-formylamino-7-propyl-3,4-dihydro-2H,6H-py- 
rimido[6,1-b][1,3]thiazine-6,8(7H)-dione (2 g) in methanol (30 ml), and the solution was refluxed for 3 hours. The re- 
action solution was concentrated to dryness, and the resulting residue was dissolved in water. The solution was neu- 
tralized with 1N aqueous sodium hydroxide, and allowed to cool to give colorless needles (1.55 g, 87%). 

Melting point: 124-125°C 



Elemental analysis for C 10 H 15 N3O 2 S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.77 ; 
49.79 ; 


6.27; 
6.26; 


17.41 
17.44 



1H-NMR(CDCI 3 ) 5: 0.92(3H,t),3.37(2H ) brs),3.09(2H,t) > 
3.91(2H,t),4.02(2H,t) 

Example 93 

S-Amino-e-propvl^^-dihvdro-SH-thiazolorS^-clpyrimidine-SJfei-D-dione 

An 8-amino derivative was obtained by a method similar to that of Example 92 in a 56% yield. 
Melting point: 120-122°C 



Elemental analysis for C 9 H 13 N30 2 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


47.56 ; 
47.46 ; 


5.77; 
5.78; 


18.49 
18.48 



1 H-NMR(CDCI 3 )8: 0.93(3H,t), 1.41-1 .88(2H,m), 

3.11(2H,brs),3.35(2H,t) ) 3.88(2H,t) 
4.33(2H,t) 

Example 94 

g-Butvrvlamino^-propvl-S^-dihvdro^H.eH'pyrimidofe.l-biri.Slthiazine-e.S^HVdione 

Butyric anhydride (1.32 g) and 4-dimethylaminopyridine (20 mg) were added to a solution of 9-amino-7-propyl- 
3 J 4-dihydro-2H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione (1 g) in pyridine (20 ml) and the solution was heated at 



35 



EP 0 404 525 B1 



50°C for 4 hours. The reaction solution was concentrated to dryness, and the residue was dissolved in methylene 
chloride-water. The organic solution was washed with water, dried and concentrated to dryness. The resulting crude 
crystals were recrystallized from ethanol-ether to give colorless crystals (0.93 g, 72%). 
Melting point: 171-172°C 



Elemental analysis for C 14 H 21 N 3 0 3 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


54.00 ; 
53.98 ; 


6.80; 
6.81 ; 


13.49 
13.54 



1 H-NMR CDCI 3 )5: 0.91 (3H,t),1 .00(3H,t), 1 .41 -1 .97(4H,m), 
2.06-2.46(4H l m) l 3.00(2H > t),3.88(2H,t). 
404(2H,t),7.16(1H,brs). 

Examples 95 to 100 

The following compounds were synthesized by methods similar to that of Example 94. 



25 




30 





Example No. 


R1 


R8 


R9 


n 


Yield (%) 


m. p. (°C) 


1H-NMR(8) 


35 


95 


Pr 


Me 


Me 


O 


80 


122-150 (Hydrochloride) 


(CDC€ 3 );0.91(3H,t), 
1.4M.85(2H,m),2.68(6H, 
s),3.27(2H,t) J 3.81(2H l t), 
4.35(2H,t). 


40 


96 


Pr 


H 


Bu 


O 


40 


143-145 (Hydrochloride) 


(CDC€ 3 );0.92(6H,t), 
1.13-1.87(6H,m),2.89(2H, 
t) J 3.31(2H,t),3.87(2H,t), 
4.32(2H,t). 


45 


97 


Pr 


Bu 


Bu 


o 


42 


Syrup 


(CDC€ 3 );0.88(3H,t),0.92 

(3H,t),0.94(3H,t),1.07-1.80 

(10H,m),2.94(4H,t) J 3.23 

(2H J t),3.82(2H > t),4.36(2H, 

t). 


SO 


98 


Pr 


H 


COPr 


o 


73 


182-183 


(CDC€ 3 );0.93(3H,t),1.00 

(3H,t),1.38-1.95(4H,m), 

2.34(2H,t),3.27(2H,t),3.86 

(2H,t),4.39(2H,t),7.43(1H > 

brs). 



Continuation of the Table on the next page 
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(continued) 



Example No. 


R1 


R8 


R9 


n 


Yield (%) 


m. p. CO 


1 H-NMR(5) 


99 


Pr 


Me 


Me 


1 


45 


90-113 (Hydrochloride) 


(CDC€ 3 );0.92(3H,t), 
1.40-1 .88(2H,m),2.03-2.35 
(2H > m),2.67(6H,s),2.93 
(2H,t),3.85(2H,t),3.90(2H, 
t)- 


100 


Pr 


H 


Bu 


1 


41 


Syrup 


(CDC€ 3 );0.92(6H,t), 
1.16-1 .88(6H,m),2.05-2. 38 
(2H,m)2.83(2H,t),3.03(2H, 
t),3.93(2H 1 t),3.99(2H,t). 



Example 101 



g-Formvl-y'Propvl-S^-dihvdro^H.eH-pyrimidors, 1 -bin ,31thiazine-6,8(7H)-dione 

The Vilsmeier reagent prepared from phosphorus oxychloride (3.7 ml) and DMF (6.2 ml) was added dropwise to 
a solution of Z-propyl-S^-dihydro^H.eH-pyrimido^J-b] [1,3] thiazine-6,8(7H)-dione (6 g) in DMF (38 ml) with stirring 
under ice cooling. The reaction solution was stirred at room temperature for 3 hours and then, poured on ice water. 
The mixture was stirred for a while and the precipitated crystals were recrystallized from ethyl acetate to give colorless 
crystals (6.46 g, 95%). 

Melting point: 153-154°C 



Elemental analysis for C l0 H 12 N 2 0 3 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.99 ; 
49.23 


5.03; 
5.05; 


11.66 
11.56 



1 H-NMR(CDCI 3 )5: 0.94(3H,t), 1 -45-1 .89(2H } m),3.35(2H,t), 
3.89(2H t t),4.39(2H,t) ) 1 0.08(1 H,s) 

Example 102 

S-Formvl-e-propvl^.S-dihydro-SH-thiazolofS^-clpyrimidine-S^fei-D-dione 

An 8-formyl derivative was synthesized by a method similar to that of Example 101 in a 62% yield. 
Melting point: 153-154°C 



Elemental analysis for C 10 H 12 N 2 0 3 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.99 ; 
49.23 


5.03; 
5.05; 


11.66 
11.56 



1 H-NMR(CDCI 3 )5: 0.94(3H,t),1.45-1.89(2H ) m) ) 3.35(2H,t), 
3.89(2H,t),4.39(2H,t),10.08(1H,s) 

Example 103 

2-Cyano-3-(5J<lioxo-6-propvl-2 > 3,67-tetrahvdro-5H-thiazolof3 1 2-c1pvrimidine-8-vl)acrvlonitrile 

A solution of 8-formyl-6-propyl-2,3-dihydro-5H-thiazob[3,2-c]pyrimidine-5,7(6H)-dione(1 g), malononitrile (0.31 g) 
and ethanol (20 ml) containing 10% aqueous solution of potassium hydroxide (0.1 ml), were stirred at 60°C for 7 hours. 
The reaction solution was concentrated under reduced pressure, and the residue was dissolved in chloroform. After 
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washing with water and drying, the organic solution was concentrated to dryness. The resulting residue was purified 
by column chromatography on silica gel. The resulting crude crystals were recrystallized from ethyl acetatensopropyl 
ether to give pale yellow-red needles (0.23 g, 19%). 
Melting point: 135-137°C 



Elemental analysis for C^H^N^S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


54.15; 
53.94 ; 


4.19; 
4.02; 


19.43 
19.72 



^H-NMRfCDCyS: 0.92(3H > t),1.49-1.85(2H,m) 

3.52(2H,t),3.86(2H,t)A52(2H,t), 
7.31 (1H,s) 

Example 104 

Ethvl(E)-3-(5J-dioxo-6-propyl-2,3,67-tetrah^ 

A solvation of the Wittig reagent prepared from triphenylphosphine (5.3 g) and ethyl bromoacetate (3.4 g), (car- 
boethoxymethylene)triphenylphosphorane (6 g) and S-formyl-S-propyl^.S-dihydro-SH-thiazolofS^-clpyrimidine-SJ 
(6H)-dione (3.76 g) in methylene chloride (15 ml) was refluxed in for 7 hours. The reaction solution was concentrated 
to dryness. The resulting residue was purified by column chromatography on silica gel. The resulting crude crystals 
were recrystallized from methylene chloride -isopropyl ether to give colorless needles (3.82 g, 79%). 

Melting point: 140-1 41 °C 



Elemental analysis for C l4 H 18 N 2 0 4 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


54.18 ; 
54.15 ; 


5.85 ; 
5.81 ; 


9.03 
8.95 



Examples 105 to 112 

The following compounds were synthesized by methods similar to that of Example 104. 



CH = CHR 




Example No. 


R 1 


R 


n 


Yield (%) 


m. p. 

ro 


1 H-NMR(5) 


105 


Pr 


(Z)-CN 


O 


54 


165-167 


(CDC€ 3 );0.93(3H > t) > 1 .42-1 .89(2H,m),3.40 

(2H,t),3.87(2H,t),4.10(2H ) t) J 5.49(1H,d),6.96 

(1H,d). 


106 * 


Pr 


(E)-Bu 


O 


65 


63- 68 


(CDC€ 3 );0. 90(3H,t),0. 93(3H,t), 1 .10-1 .97(6H, 
m),2.19(2H,q) l 3.31(2H,t),3.88(2H l t),4.35 
(2H,t),6.08(1 H,d),6.35(1 H,dt). 



Continuation of the Table on the next page 
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(continued) 



Example No. 


R1 


R 


n 


Yield (%) 


m. p. 
(°C) 


1H-NMR(5) 


107 


Pr 


(E)-Ph 


O 


15 


168-170 


(CDC€ 3 );0.95(3H,t),1.42-1.92(2H l m),3.32 

(2H,t),3.89(2H l t),4.36(2H,t),6.76(1H,d), 

7.13-7.56(6H,m). 


108 


Pr 


(Z)-CN 


1 


43 


143-144 


(CDC€ 3 );0.93(3H I t) l 1.43-1.87(2H,m), 

2.09-2.41(2H t m),3.12(2H,t) l 3.91(2H,t),4.08 

(2H,t),5.56(1H l d),6.84(1H,d). 


109 


Pr 


(E)-CN 


1 


28 


154-155 


(CDC€ 3 );0.93(3H I t) > 1 .41 -1 .87(2H,m), 

2.10-2.43(2H,m),3.16(2H l t),3.88(2H,t) f 4.11 

(2H,t),6.79(1H,d),7.34(1H,d). 


110 


Pr 


(E)-COOEt 


1 


89 


128-129 


(CDC€ 3 );0.92(3H,t),1 .26(3H,t),1 .40-1 .85(2H, 
m),2.06-2.39(2H,m),3.12(2H,t),3.89(2H > t) i 
4. 1 0(2H;q),4. 1 8(2H,t),7. 1 0(1 H,d),7.72(1H, 
d). 


111 


Pr 


(E)-Bu 


1 


18 


58- 60 


(CDC€ 3 );0.88(3H,t),0.91 (3H,t), 1 .06-1 .99(6H, 
m) > 2.01-2.35(4H,m),a03(2H l t),3.89(2H J t) l 
4.05(2H,t),6.1 1 (1 H,d),6.55(1 H.dt). 


112 


Pr 


(E)-Ph 


1 


49 


159-160 


(CDC€ 3 );0.98(3H,t), 1 .60-1 .79(2H,m), 
2.20-2.34(2H,M) > 3.14(2H > t),3.97(2H,t),4.14 
(2H,t),7.00(1 H,d),7. 1 9-7.51 (5H, m) f 7.74(1 H, 
d). 



Example 113 



9-Dimethylammoniomethvl-7-propy^^ chloride 

A mixture of 7-propyl-3,4-dihydro-2H,5H-pyrimido[6, 1 -b] [1 ,3]thiazine-6,8(7H)-dione (1 g), paraformaldehyde (0.22 
g) and dimethylamine hydrochloride (0.51 g) in acetic acid (25 ml) was refluxed for 1 8 hours. The reaction solution was 
concentrated dryness, and the resulting residue was dissolved in water. Then, the solution was made basic with IN 
aquaous sodium hydroxide, followed by extraction of the product with methylene chloride. After washing with water 
and drying, the organic layer was concentrated to dryness to obtain a syrup. The syrup was converted to the hydro- 
chloride to form crystals, which were recrystallized from ethanol-ethyl acetate to give colorless prisms (0.46 g, 33%). 

Melting point: 201-203°C 



Elemental analysis for C 13 H 21 N 3 0 2 S-HCI 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


48.82; 
48.77 ; 


6.93; 
7.19; 


13.14 
13.09 



1 H-NMR(CDCI 3 )8: 0.92(3H,t), 1 .40-1 .87(2H,m), 

2.03-2.38(2H,m) ) 2.25(6H,s),3.03(2H,t), 
3.33(2H,s), 3.89(2H,t),4.04(2H,t) 

Examples 114 to 116 

The following compounds were synthesized by methods similar to that of Example 113. 
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Example 

N o-. 


R 1 


R 


n 


Yield 

(JO 


m . p . 

0C) 


1 H-NMR( 5 ) 


114 


Pr 


Me 

-N< 

He 


0 


62 


102-104 


(CDCfi 3 );0.92(3H,t), 
1.42-1. S7(2H,b),2.21(6H,s), 
3.21(2H,s),3.2l(2H,t), 
3.86(2H,t),4.3'0(2H,t). 


115 


Pr 


-o 


0 


34 


241-246 


(CDCfl,);0.91(3H,t), 
1.23-1. 84(8H,b), 
2.36(4H,t),3.14(2H,t), . 
3.24(2H f s),3.83(2H,t), 
4.25(2H r t). 


! 

116 '■ Pr 

i 

j 
i 




1 
! 
1 

i 

1 ; 48 

! 

i 
• 


203-210 





Example 117 

Q-Hvdroxvmethvl-Z-propvl-S^-dihvdro^H.SH-pyrimidofe, 1 -blf 1 ,31thiazine-6.8f7H)-dione 

Sodium borohydride (0.15 g) was added to a solution of 9-formyl-7-propyl-3,4-dihydro-2H,5H-pyrimido[6,1-b][1,3] 
thiazine-6,8(7H)-dione (1 g) in methanol (20 ml), followed by stirring at room temperature for 1 hour. The reaction 
solution was concentrated to dryness, and the residue was dissolved in water. Then, the solution was made acidic with 
1 N aqueous hydrochloric acid and extracted with methylene chloride. After washing with water and drying, the organic 
layer was concentrated to dryness. The resulting residue was purified by column chromatography on silica gel. The 
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resulting crude crystals were recrystallized from ethyl acetate-isopropyl ether colorless needles needles (0,43 g, 43%). 
Melting point: 134-137°C 



Elemental analysis for C l1 H 16 N 2 0 3 S j 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


51.54; 
51.52; 


6.29; 
6.32; 


10.93 
10.83 



10 1 H-NMR(CDCI 3 )8: 0.93(3H,t), 1 .42-1 ,88(2H,m), 

2.06-2.40(2H,m),3.09(2H,t) l 3.14(1H,t), 
3.99(2H,t), 4.06(2H,t),4.56(2H,d) 

Example 118 
15 

S-Hydroxvmethvl-S-propvl^^-dihvdro-SH-thiazolofS^-clpyrimidine-S.yfei-D-dione 

The compound was synthesized by a method similar to that of Example 117. 
Melting point: 141-143 C 



Elemental analysis for C 10 H 14 N2O 3 S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


49.57 ; 
49.86 ; 


5.82; 
5.68; 


11.56 
11.78 



1 H-(CDCI 3 )5:0.94(3H,t),1.43-1.88(2H,m),2.89(1H ) t) ) 
3.34(2H,t),3.86(2H,t) l 4.36(H 1 t) 
4.40(2H,d). 

Example 119 

8-f(E)-30xo-3-(1-piperidino)propene-1-vn-6-propyl-2^-3-dihydro-5H-thiazolo[3,2-c]pyrimidine -5,7(6H)-dione 

A solution of 2M trimethylaluminum in hexane (5.3 ml) was added to a solution of piperidine (0.69 g) in methylene 
chloride (25 ml), followed by stirring at room temperature for 15 minutes. Then, a solution of ethyl(E)-3-(5,7-dioxo- 
e-propyl^.S^y-tetrahydro-SH-thiazolo^^-clpyrimidine-S-yl) acrylate (1 g) in methylene chloride (25 ml) was added 
thereto, followed by heating under reflux for 16 hours. Hydrochloric acid was added to the reaction solution to 25 
decompose the unreacted reagents, and then the organic layer was washed with water and dried. The solution was 
concentrated to dryness, and the resulting residue was purified by column chromatography on silica gel. The resulting 
crude crystals were recrystalized from methylene chloride-isopropyl ether to give colorless needles (1.03 g, 91%). 

Melting point: 237-238°C 



, Elemental analysis for 0,7^3^033 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


58.43 ; 
58.07 ; 


6.63; 
6.55; 


12.02 
11.83 



50 

1 H-NMR (CDCI 3 )5 0.4 (3H), 45-1. 9(8H,), 
3.39(2H,t),3.60(4H,brs),3.89(2H,t) 
4.42(2H,t),7. 1 9(1 H,d),7.67(1 H,d) 
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Example 120 

9-[(E)-3-Oxo-3-(1-Piperidino) propene-1-vll-7-propvl-3,4-dihYdro-2H,6H-pyrim^ 

The piperidino derivative was synthesized by a method similar to that of Example 11 9 in 31 % yield. 
Melting point: 181-182 C 



Elemental analysis for C 18 H 25 N 3 0 3 : i 




C(%) 


H(%) 


N(%) 


Calculated: 
Found: 


59.48; 
59.20 ; 


6.93; 
6.92; 


11.56 
11.39 



1 H-NMR(CDCI 3 )5: 0.97(3H,t), 1 .52-1 78(8H,m), 
2.20-2.32(2H,m),3.14(2H,t) > 
25 3.54-3.70(4H,m) > 3.94(2H,t),4.14(2H l t), 
776(2H,s). 

Example 121 

2-Ch(oromethyl-6-propvl-2 1 3<iihvdro-5H-thiazolo[3 > 2-clpvrimidine-5,7(6H)-dione 

Thionyl chloride (0.61 ml)was added dropwise to a solution of 2-hydroxymethyl-6-propyl-2,3-dihydro-5H-thiazolo 
[3,2-c]pyrimidine-57(6H)-dione (1 g) in methylene chloride (15 ml) with stirring at room temperature, and the solution 
was refluxed for 16 hours. The solution was concentrated to dryness, and the resulting residue was purified by column 
chromatography on silica gel. The resulting crude crystals were recrystalized from methylene chloride-isopropyl ether 
to give colorless crystals (0.9 g, 84%). 

Melting point: 85-88°C 



Elemental analysis for C l0 H 13 CIN 2 O 2 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


46.06; 
46.08; 


5.03; 
5.03; 


10.74 
10.74 



1 H-NMR(CDCI 3 )5: 0.92(3H,t), 1.41-1 .87(2H,m), 

3.63-4.22(1 H J m),3.73(2H,s) 1 3.82(2H l t) 1 
4.33(1 H,q), 5,68(1 H,s) 

Example 122 

2-Chloromethvl-8-phenvl-6-propvl-2,3-dihvdro-5H-thiazolo[3,2-c]pyrimidine-57(6H)-dione 

The compound was obtained by a method similar to that of Example 121 . 
Melting point: 112-113°C 



Elemental analysis for C 16 H 17 CIN 2 0 2 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


57.05 ; 
57.07 ; 


5.09; 
5.13; 


8.32 
8.47 



1 H-NMR(CDCI 3 )5: 0.95(3H,t), 1 .49-1 .93(2H,m), 

3.55-4.10(1 H,m),3.66(2H,s),4.45(1H,q), 
7.38(5H,s). 
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Example 123 

2-Phenylthiomethvl^-propyl-2,3-^ 

5 A mixture of 2-chbromethyl^-propyl-2,3<iihydro-5H-thiazolo[3,2-c]pyrimidine-5 ,7(6H)-dione (0.8 g), thiopheno! 

(0.47 ml) and potassium carbonate (0.63 g) was refluxed in ethanol (20 ml) for 42 hours. The solution was concentrated 
to dryness, and the resulting residue thus obtained was dissolved in methylene chloride and water. After washing with 
water and drying, the organic solution was concentrated to dryness. The resulting syrup was purified by column chro- 
matography on silica gel to give colorless syrup. This syrup was allowed to stand in a refregerator to obtain colorless 

10 crystals (1.2 g, 95%). 

Melting point: 88-89°C 



Elemental analysis for C 16 H 18 N 2 0 2 S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


57.46; 
57.56 ; 


5.42; 
5.45; 


8.38 
8.40 



1 H-NMR(CDCI 3 )5: 0.92(3H t t), 1 .41 -1 .86(2H,m),3. 1 7(2H,d). 

3.83(2H,t),4.28,4.31 (each 1 H,d), 
5.63(1 H,s),7.27-7.53(5H,m) 

Example 124 

2-Methvlene-6-propyl-2,3-dihvdro-5H-thiazolof3 < 2-c] pyrimidine-5,7(6H)-dione 

Piperidine (0.66 g) and potassium iodide (0.1 g) were added to a solution of 2-chloromethyl^-propyl-2,3-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-5 f 7(6H)-dione (1 g) in ethanol (20 ml). The reaction mixture was stirred at 60°C for 42 
hours. The reaction solution was concentrated to dryness, and the residue was dissolved in chloroform. After washing 
with water and drying, the organic layer was concentrated to dryness. The resulting residue was purified by column 
chromatography on silica gel. The resulting crystals were recrystallized from methylene chloride-isopropyl ether-hex- 
ane to give colorless crystals (0.55 g, 64%). 

Melting point: 102-103°C 



Elemental analysis for C 10 H., 2 0^ 2 O 2 S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


53.55 ; 
53.66 ; 


5.39; 
5.37; 


12.49 
12.46 



1 H-NMR(CDCI 3 )5: 0.93(3H,t). 1.41-1 .88(2H,m),3.84(2H,t), 
4.89(2H,t),5.29(1 H,q),5.42(1 H,q), 
5.65(1 H,s) 

45 

Example 125 

Ethyl (3-amino-6,8-dioxo-7>propvl-4H,6H-pyrimidof6,1-bl [1 ,3]thiazine-2-yl)carboxylate 

so A solution of 6-chloro-l-cyanomethyl-3-propylpyrimidine-2,4(1 H,3H)-dione (1 .5 g), ethyl thioglycolate (0.88 g) and 

potassium carbonate (1 g) in ethanol (30 ml) was refluxed for 15 hours. The reaction solution was concentrated to 
dryness, and the resulting residue was purified by column chlomatography on silica gel. The resulting crude crystals 
were recrystalized from ethyl acetate-hexane to give colorless plates (0.23 g, 11%). 
Melting point: 200-201 °C 
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Elemental analysis for C 13 H 17 N 3 04S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


50.15; 
50.32 ; 


5.50; 
5.52; 


13.50 
13.40 



1 H-NMR(200MHz, CDCl 3 )8: 0.94(3H l t) l 1.33(3H I t),1.56-1.73(2H,m) f 3.87(2H,t),4.24(2H,q), 

4,64(2H,s),5.97(1H,s). 

10 

Example 126 

Ethyl (3-amino-6,8-dioxo-9-phenvl-7-propyl-7,8<iihvdro^^^ 

75 The compound was synthesized by a method similar to that of Example 125 in a 39% yield. 

Melting point: 172-173°C 



Elemental analysis for C 19 H 2 iN30 4 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


58.90 ; 
58.67 ; 


5.46; 
5.52; 


10.85 
10.53 



1 H-NMR(200MHz, CDCI 3 )8: 0.96(3H,t),1.21(3H > t) > 1.60-1.79(2H,m) I 3.94(2H,t),4.15(2H,q), 

4.77(2H,s),7.30-7.48(5H ( m). 

Example 127 

9-Phenvl-7-propvl-4H t 6H-pyrimidor6,1-b1[1,31thiazine'6,8r7H)-dione 

A catalytic amount of p-toluenesulfonic acid was added to a solution of 2-hydroxy-9-phenyl-7-propyl-3,4-dihydro- 
2H,6H-pyrimido[6,1 -b][1 s 3]thiazine-6,8(7H)-dione (0.5 g) in toluene (20 ml) and was refluxed for 5 hours. The reaction 
solution was concentrated to dryness, and the resulting residue was dissolved in methylene chloride. After washing 
with water and drying, the solution was concentrated to dryness. The resulting crude crystals were recrystalized from 
ethyl acetate-isopropyl ether to give colorless prisms (0.33 g, 70%). 

Melting point: 142-144°C 



Elemental analysis for C 16 H 16 N 2 0 2 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


63.98 ; 
63.82 ; 


5.37; 
5.52; 


9.33 
9.15 



45 1 H-NMR(CDCI 3 )S: 0.96(3H,t), 1.61-1 .80(2H,m), 

3.95(2H,t),4.61 (2H,d),6.31 -6.43(2H,m), 
7.26-7.48(5H,m) 

Examples 128 and 129 

so 

The following compounds were synthesized by methods similar to that of Example 127. 
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Example No. 


R 1 


R2 


n 


Yield (%) 


m. p. 
(°C) 


1 H-NMR(6) 


128 


Bu 


Ph 


1 


80 


131-132 


(CDC€ 3 );0.94(3H,t),1 .31 -1 .48(2H,m),1 .55-1 .73(2H, 
m),4.00(2H,t),4.61 (2H,d),6.31 -6.44(2H,m), 
7.27-7.48(5H,m). 


129 


Bzl 


Ph 


1 


78 


161-164 


(CDC€ 3 );4.59(2H,d),5.18(2H > s) I 6.28-6.42(2H l m) ) 
7.26-7.58(1 0H,m). 



Example 130 

7-Benzvl-9-phenvl-4H,6H-pyrimidof6, 1 -blf 1 ,31thiazine-6,8(7H)-dione 

Trifluoroacetic acid anhydride (5.17 g) was added to a solution of 7-benzyl-1-oxo-9-phenyl-3,4-dihydro-4H,6H- 
pyrimido[6,1-b][1 ) 3]thiazine-6 J 8(7H)-dione (3 g) in toluene (90 ml) and the mixture was refluxed for 15 hours. The 
reaction solution was concentrated to dryness, and the resulting residue was purified by column chlomatography on 
silica gel. The resulting crude crystals were recrystalized from methylene chloride-isopropyl ether to give colorless 
crystals (2.22 g, 78%). 

Melting point: 161-164°C 



Elemental analysis for C^H-^^C^S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


68.94; 
69.16; 


4.63; 
4.67; 


8.04 
7.99 



1 H-NMR(200MHz, CDCI 3 ) : 4.59(2H,d),5. 1 8(2H,s), 

6.28-6.42(2H,m),7.26-7.58(10H,m) 

Examples 131 to 137 

The following compounds were synthesized by methods similar to that of Example 1 30. 
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Exam! 


R 2 


n 


Yield 
(*) 


m . p . 

(t:) 


H-NMR (200MHz, CDC fi 3 ) $ 


131 


Pen 


Ph 


1 

| 1 


73 


95-96 


D. 89(3H,t), 1.30-1. 41 (4H,m), 
1.61-1.75(2H,m),3.98(2H,t), 
4.61(2H,d),6.30-6.43(2H,ra), 
7.25-7.30(2H,m),7.36-7.48(3H,in). 


132 


Hex 


Ph 


1 


87 


81-82 


0.87(3H,t),1.21-1.45(6H,m), 
1.58-1.74(2H,m),3.98(2H,t), 
4.60(2H,d),6.29-6.43(2H,D>), 
7.25-7.31(2H,m),7.37-7.48(3H,in). 


133 


Hep 


Ph 


1 


95 


Syrup 


0.87(3H,t),1.22-1.44(8H,Di), 
1.58-1.75(2H,n),3.98(2H,t), 
4.61(2H,d),6.30-6.44(2H,m), 
7. 26-7. 32(2H,m), 7.37-7. 49(3H,m). 


134 


OH 

■ 

i 

! 


,Ph 


1 


96 


Syrup 


3.78(3H,s),4.59(2H,d), 

5.15(2H,s),6.28-6.41(2H,m), 

6. 78-6. 84(lH,m), 7. 07-7. 30(5H,n), 

7.37-7.48(3H,m). 


135 I 
j 

| 


Ph 


1 


94 

t 


162-163 


3.78(3H,s),4.58(2H,d), 
5.11(2H,s),6.27-6.40(2H,b), 
6.83(2H,dd),7.27(2H,dd), 
7.37-7.55(5H,m). 


136 . ^ 

i 

j 


Ph 

j 


1 

i 


i 77 

! 

1 
i 

! 

t 
I 
t 

1 

| 


231-232 

- 


4.62(2H,d),5.32(2H,s), 
6.30-6.44(2H,m) ,7. 1 0-7 . 23 (3H . m) , 
7.28-7.48(6H,ra). 


137 I Ph 


ill 75 
1 

1 

! 

i 

: 1 


142-143 

1 

j 


4.60(2H,d),5.13(2H,s), 
6.29-6.42(2H,n), 
7.21-7.30(4H,m), 
7.32-7.52(5H,m). 



Example 138 

Q-Phenvl^H^H-pyrimidofe.l-biri.anhiazine-e.BfyHVdione 

Boron trifluoride (07 ml) was added to a solution of 7-benzyl-9-phenyl-4H,6H-pyrimido[6,1 -b][1 ,3]thiazine-6,8(7H)- 
dione (1 g), in toluene (25 ml) and the mixture was refluxed for 15 hours. Methanol (7.5 ml) was added to the reaction 
solution at room temperature and the solution was stirred for 30 minutes. The reaction solution was concentrated to 
dryness, and acetone was added to the resulting residue to obtain the presipitate by filtration. The resulting crude 
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crystals were washed and recrystallized from DMF-water to give yellow needles (0.13 g, 18%). 
Melting point: 286-290°C 



Elemental analysis for C-^H-jo^OgS: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


60.45 ; 
60.51 ; 


3.90; 
4.02; 


10.85 
10.82 



10 1H-NMR(200MHZ, CDCI 3 )5: 4.43(2H,dd),6.41(1H,dt), 

6.62(1 H,dt),7.18-7.25(2H,m), 
7.34-7.46(3H,m). 

Example 1 39 
75 

Ethyl 4-(6,8<iioxo-9-phenvl-7,8-dihvdro^H,6H-pvrimidof6 > 1-b1[1 l 31thiazine-7'Vl)butvlate 

A mixture of 9iDhenyl-4H,6H-pyrimido[6, 1 -b][1 ,3]thiazine-6,S(7H)<iione (0.9 g), ethyl 4-bromobutylate (1 .02 g) and 
potassium carbonate (0.58 g) in DMF (15 ml) was stirred at 90°C for 15 hours. The reaction solution was concentrated 
20 to dryness, and the residue was purified by column chromatography on silica gel. The resulting crude crystals were 
recrystalized from ethyl ether to give colorless crystals (0.9 g, 69%). 
Melting point: 85-86°C 



Elemental analysis for C^H^^C^S: 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


61.27; 
61.49; 


5.41 ; 
5.43; 


7.52 
7.52 



1 H-NMR(200MHz, CDCl 3 )5: 1.24(3H,t),1.95-2.10(2H,m), 
2.39(2H > t),4.07(2H > t),4.12(2H l q) ) 4.61(2H,d) > 
6.32-6.44(2H,m) l 7.24-7.31(2H,m),7.37-7.49(3H l m). 



Example 140 

7-(p-Methvlbenzvn-9-phenvl-4H,6H-pvrimidor6 l 1-b1[1 t 3]thiazine-6,8(7H)-dione 

A mixture of 9-phenyl-4H l 6H-pyrimido[6 l 1-b][1,3]thiazine-6,8(7H)-dione (0.26 g), p-methylbenzylchloride (0.21 g) 
and potassium carbonate (0.28 g) in DMF (5 ml) was stirred at 100°C for 15 hours. The reaction solution was concen- 
trated to dryness. The resulting residue was dissolved in dichloroethane and was washed with water and dried, m- 
Chloroperbenzoic acid (0.2 g) was added to the dichloroethane solution little by little under ice cooling, and it was 
allowed to stand at room temperature for 15 hours. The reaction solution was washed with saturated aq. sodium bi- 
carbonate, and dried, and then trifluoro acetic acid anhydride (0.5 ml) was added thereto and the mixture was refluxed 
for 15 hours. Oily product obtained by concentration of the resulting solution was dissolved in toluene (20 ml), and a 
catalytic amount of p-toluene sulfonic acid was added thereto and the mixture was refluxed for 10 hours. The reaction 
solution was washed with sodium bicarbonate and water, followed by concentration to dryness. The obtained crude 
crystals were recrystallized from ethyl ether to give colorless crystals (0.12 g, 33%). 

Metting point: 124-125°C 



Elemental analysis for C 21 H 18 N 2 0 4 S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


68.91 ; 
68.75 ; 


5.07; 
4.87; 


7.65 
7.51 



iH-NMR(200MHz, CDCI 3 )5: 2.31(3H,s),4.57(2H,d), 
5.13(2H,s),6.25-6.42(2H > m),7.05-7.50(9H,m). 
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Examples 141 to 155 

The following compounds were synthesized by methods similar to that of Example 140. 

D rV s i 

o 



1 

Exani 
pie 


R 1 


R 2 


i 

n 


Yield 
(%) 


m . p . 


1 H-.NMR(200HHz,CDCfl,) 5 


141 


:h 2 cn 


Ph 


1 


34 


159-160 


4.63(2H,q),4.89(2H,s) 
6.35-6.45(2H,m),7.20-7.50(5H,ni), 


142 
-CH 2 


COOEt 


Ph 


1 


60 


174-175 


1.29(3H,t),4.23(2H,q), 
4.61(2H,d),4.74(2H,s), 
6.35-6.45(2H,m),7.20-7.50(5H t m). 


143 


■CH;<2>f 


Ph 


1 


45 


178-179 


4.59(2H,d) I 5.14(2H,s), 

6.30-6.45(2H,m),6.70(lH,n), 

7.20-7.60(8H,m). 


144 




Ph 


1 


82 


182-183 


4.61(2H,ni),5.28(2H,s), 

6.30-6.45(2H,m).7.05(2H > m), 

7.25-7.50(7H,m). 




He 


Ph 1 1 

I ! 

i : 
j 


21 ! 165-167 i 2.47(3H,s),4.61(2H,d), 

! 1 5.20(2H,s),6.25-6.45(2H,m), 
| 7.10-7.50(9H,ro). 


146 ! 


Ph 

k 

! 


1 


57 j 200-201 ; 4.60(2H,d),5.24(2H,s) , 

! ' 6.30-6. 45(2H,«),7.Z7(2H,b), 

j 7.41 (3H,m),7.68(2H,d) ,8. 16(2H,d) . 


147 1 i Ph 

i 

1 ; 


1 


57 ! 173-174 | 4.59(2H,m) t 5.13(2H,s), 

j 6.25-6.40(2H f m),7.26(2H f m), 
: 7.35-7.55(7H,m) . 

■ 
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Exam 
pie 






n 


Yield 
(50 


m . p . 


1 H-NHR(200)IHz,CDC & ,) 5 


148 




Ph 


i 


56 


203-204 


4.60(2H,d),5.58(2H,s) 

6.30-6. 45(2H,m) ,7. 20-7. 60(8H,m), 

8.02(lH,d). 


149 

- 


OAfe 


Ph 


i 


42 


154-155 


3.86(3H,s),3.87(3H,s),4.59(2H,d), 
5.12(2H,s), 6.25-6. 45(2H,a). 
6.80(1H,b),7.10-7.50(8H,b). 


150 
■< 




Ph 


i 


91 


180-188 


4.62(2H,d),5.23(2H,s), 
6.25-6.45(2H,b), 
7.20-7. 80(13H,b), 


151 

- 


was© 


Ph 


i 


61 


145-147 


2. 90-3.05(2H,b), 4.10-4. 30(2H,m), 
4.62(2H,d),6.30-6.45(2H f B), 
7. 20-7.50 (IOH.b). 


152 




Ph 


i 


23 


166-168 


4.62(2H,s),5.33(2H,s), 
6.30-6.45(2H,b),7.15(1H,b), 
7.20-7.50(6H,m).7.62(lH,m), 
8.55(lH,m). 


153 

-c 


! 
i 




11 


173-175 


4.61(2H,d),5.16(2H,s), 

6.30-6.45(2H,D),7.20-7.55(7H,m), 

8.55(2H,n>). 


154 




Ph 


i 


50 


201-202 


4.59(2H,d),5.68(2H,s), 

6.25-6.40(2H,b),7.20-7.60(9H,b), 

7.83(2H,B),8.32(lH,d). 


155 


$® 


Ph 


i 


41 


140-142 


4.64(2H,d),5.51(2H,s), 

6.30-6.45(2H,b),7.20-7.80(9H,b), 

8.07(2H,t). 



The following compounds were synthesized by methods similar to that of Example 130. 
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Example No. 


R1 


R2 


n 


Yield (%) 


m.p. 
CO 


1H-NMR(200MHZ,CDC€ 3 )5 


156 


Pr 


Ph 


O 


73 


144-145 


0.99(3H,t), 1 .66-1 .84(2H l m),4.05(2H l t),6.46(1 H, 
d) l 7.64(1H,d),7.31-7.56(5H,m). 


157 


Pr 


Ph 


2 


31 


156-157 


0.96(3H,t),1 .61 -1 .80(2H ) m),2.64-2.73(2H,m) J 
3.94(2H,t),4.74(2H,t),5.82(1 H,dt),5.97(1 H.dt) 
7.18-7.26(2H > m),7.35-7.44(3H,m). 


158 


Pr 


H 


1 


54 


Syrup 


0.94(3H I t) f 1.57-1.74(2H,m) l 3.89(2H > t),4.50(2H, 
d),5.83(1 H,s),6.34(1 H,dt),6.41 (1 H.dt). 


159 


Pr 


COCF 3 


1 


10 


137-138 


0.96(3H,t) I 1.58-1.77(2H,m) ) 3.89(2H,t),4.50(2H, 
d),5.83(1 H,s),6.34(1 H,dt),6.41 (1 H,d). 



The following compounds were synthesized by the methods similar to that of Example 83. 
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Exam 

pie 

No. 






R 3 


R 4 


Yie 
Id 

00 


m. p . 

0c) 


1 H-NMR(200MHz,CDCfi J )o 


160 


Pr 


5 h 


H 


CH 3 


70 


168-171 


0.97(3H,t),1.62-1.80(2H,m) 
2.06(3H,d),3.37(lH,dq), 
3.62(lH,d),3.99(2H,t), 
7.43-7. 50(6H,m). 


lbl 


Bu 


5 h 


H 


H 


85 


179-180 


0.96(3H f t) ,1.31-1. 49(2H,ni) , 

1.56-1.75(2H,n),3.35(lH,dt), 

3.84(lH,dd),4.04(2H,dt), 

5.57(lH,dt),7.48(5H f s), 

7.7l(lH,dd). 


lbZ 




nu 

rn 


it 
H 


IT 

n 


83 


IOC 1 DC 

loo-loo 


O 01 /in jx. \ n oi /ill j j\ 

3.31 (lHjdt) ,3.81(lH,dd; , 
5.21(2H,s),5.51-5.60(lH,m), 
7.20-7.57(10H,m) ,7.69(lH,dd) . 


lbo 




DU 

rn 


u 
n 


H 


0 Q 
00 


19Z-193 


3.31 Un,dt;,3.79(3H,s),3.82(lH,dd; 














5.18(2H,s),5.51-5.61(1H,ib), 














6.82-6.87(lH,i)),7.08-7.53(8H,m), 
/ .oo(,lH T adJ . 


164 


a 


Ph 


H 


H 


83 


203-204 


3.34(lH,dt),3.83(lH,dd), 














5.16(2H,s),5.53-5.63(1H,id), 
7.21-7. 31 (2H,d), 7.37-7. 53(7H,o), 
7.69(lH,dd). 



Example 165 

2-Hvdroxv-1-oxo-3-methvl-9-phenvl-7-propyl^ 

The compound was synthesized by a method similar to that of Example 78 in a 58% yield. 
Melting point: 185-186°C 

NMR(200MHz, CDCI 3 )5 : 0.95(3H,t), 1.17(3H,d), 

1 .59-1 .79(2H > m),2.20-2,44(1 H,m),2.75(1 H, brs), 

3.58-3.79(1 H,m), 3. 94(2H,t), 4.36(1 H.dd), 

4.91 -5.05(1 H,m), 7.20-7.29(2H,m),7.35-7.46(3H,m). 

Example 166 

7-Benzvl-9-phenvl-2H,6H-pvrimidof6,1-bin t 3Tthiazine-6,8(7H)Kiione 

Phosphorus trichloride (0.2 ml) was added dropwise to a solution ot 7-benzyl-1-oxo-9-phenyl-2H,6H-pyrimido 
[6J-b][1,3]thiazine-6,8(7H)-dione (0.4 g) in DMF (8 ml) under stirring at -10°C. The mixture was stirred at the same 
temperature for 30 minutes and the resulting solution was poured to ice-water to give crystals and the crystals were 
collected by filtration. The resulting crude crystals were washed and recrystalized from methylene chloride-methanol 
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to give colorless needles (0.31 g, 81%). 
Melting point: 202-203°C 



Elemental analysis for C^H^I^C^S 




C(%) 


H(%) 


N(%) 


Calcd: 
Found: 


68.94 ; 
68.33 ; 


4.63; 
4.78; 


8.04 
7.92 



The following compounds were synthesized by a method similar to that of Example 166. 

R* 
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Exam 

pie 

No. 


R 1 


R 1 


Yield 
(%) 


m. p . 

AC) 


l H-NMR(200MHz,CDCfi,)5 


167 


Pr 


Ph 


48 


167-168 


0.96(3H,t),1.30-1.48(2H,m), 
1.60-1.74(2H,m),3.26(2H,dd), 
4.01(2H,t),5.63(lH,dt), 
7.25-7.32(2H,ui),7.37-7.49(4H,in). 


168 


Bu 


Ph 


50 


88-89 


0.95(3H,t),1.30-1.48(2H,B), 
1.60-1.74(2H,m),3.26(2H,dd), 
4.01(2H,t),5.63(lH,dt), 
7.25-7.32(2H,m),7.37-7.49(4H,m). 


169 




Ph 


78 


111-112 


3.25(2H,dd),3.79(3H,s), 

5.17(2H,s),5.62(lH,dt), 

6. 79-6.86(lH,«), 7.08-7.31 (6H,»), 

7.37-7.48(3H,m). 


170 




Ph 


83 


166-167 


3.27(2H,dd),5.15(2H,s), 
5.64(lH,dt) ,7.23-7.31 (4H,m) , 
7.38-7.54(6H,m). 


171 




Ph 









53 



EP 0 404 525 B1 



Exam 

pie 

No. 


R 1 


R* 


Yield 
(%) 


m. p . 

(°C) 


1 H-NMR(200HHz,CDCC 3 )5 


172 




Ph 








173 


- CflJ&M 


Ph 






-• 


174 




Ph 








175 


NO 3. 


PI. 








176 




Ph 








177 


f 


Ph 


i 
i 






178 


DM* 


Ph 


. 
i 

.... 






179 




Ph 


1 







Example 180 

3-Methvl-9-phenvl-7-propvl'4H t 6H-pyrimido[6,1-b1f1,31thiazine-6 1 8(7H)-dione 

The compound was synthesized by a method similar to that of Example 127 in a 70% yield. 
Melting point: 146-147°C 

NMR(200MHz, CDCI 3 )5: 0.96(3H,t), 1.61-1 .80(2H,m), 

2.04(3H,s), 3.96(2H,t) ( 4.51 (2H,s),5.98(1 H,s), 
7.25-7.30(2H,m), 7.36-7.48(3H,m). 
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Preparation Examples 

When the compounds of the present invention are used as therapeutic preparations for diseases such as myo- 
cardial infarction, angina pectoris, renal failure, chronic rheumatism asthma, cerebral lesion and impairement of mem- 
5 ory, they can be prepared in accordance with, for example, the following formulations: 

1. Tablet 



10 


(IJQ-Phenyl-Z-propyl-AH^H-pyrimidotej-blll^lthiazine-e.eiyHJ-dione 


10 mg 




(2) Lactose 


35 mg 




(3) Cornstarch 


150 mg 




(4) Microcrystalline cellulose 


30 mg 


15 


(5) Magnesium stearate 


5 mg 




230 mg 



(1 ), (2), (3), two thirds of (4) and one half of (5) are mixed and then granulated. The remainders of (4) and (5) are 
added to the granules, and the mixture is pressed to form a tablet. 

20 

2. Capsule 



25 



30 



35 



40 



45 



(1) 9-Phenyl-7-butyl-4H,6H-pyrimido[6,1-b][1,3]thia2ine-6,8(7H)-dione 

(2) Lactose 

(3) Microcrystalline cellulose 

(4) Magnesium stearate 




(1 ), (2), (3) and one half of (4) are mixed, and then granulated. The remainder of (4) is added to the granules, and 
the whole is encapsulated in a gelatin capsule. 

3. Ointment 



(1) 1 J 1-Dioxo-9-phenyl-7-propyl-3,4-dihydro-2H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione 

(2) Macrogoal 400 

(3) Macrogoal 4000 



2.5 g 
70.0 g 
27.5 g 
100.0 g 



(2) and (3) are heated, and (1) is dissolved therein, followed by gradual cooling with stirring to form an ointment. 
Experiment 1 

Inhibitor effects of the compounds on endothelium induced contraction in porcine coronary arteries 
(Process) 



Ring preparation of porcine left arterior descending coronary arteries (LAD) were suspended in 20 ml baths con- 
taining Krebs-Henseleit solutions at 37°C gassed with 97% 0 2 -3% C0 2 . Endothelin (3 X 10r 9 M) was added to the 
baths, and after the constriction reached the steady state, the compounds at concentrations of 10 -6 and 10~ 5 M (Ex- 
amples 45, 48 and 127) were added to the bath. Then, the relaxation activity was examined. The relaxation activity of 
the compounds was expressed as % inhibition from the maximum contraction by endothelin. 
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(Results) 

The results are shown in Table 1 . As shown in Table 1 , the following compounds inhibited the endothelin constriction 
at concentrations of 10- 6 M and 10 -5 M in a concentration dependent manner. 

5 

Table 1 



Example No. 


Inhibition (%) 


10- 6 


10-5 (M) 


45 


6.2 


100 


48 


24.6' 


86.6 


127 


82.3 


90.0 



Experiment 2 

Inhibitor effects on endothelin induced pressor and depressor responses in conscious beagle dogs. 
(Process) 

Using 10 male beagles (12-14 kg, 8-10 months old), a polyethylene cannula (PEG-100) was inserted into each of 
the left femoral artery and vein of each beagle after pentobarbital anesthesia. The experiment was started from 3 to 7 
days after the operation. The cannula was connected to a pressure transducer to measure the systemic blood pressure. 
The endothelin antagonistic activity of the compound obtained in Example 65 was examined, taking the depressor and 
pressor responses due to the intravenous administration of endothelin as its indication. The compound was orally or 
intravenously administered 5 minutes before the administration of endothelin. 



(Results) 



When 100 pmol/kg of endothelin was intravenously administered, the systemic blood pressure transiently reduced 
(about 30 mm Hg), and then gradually increased (about 20 mm Hg). As shown below, the intravenous administration 
of the compound at a dose of 1 mg/kg (Table 2) and the oral administration of the compound in a dose of 10 mg/kg 
(Table 3) significantly inhibited the depressor and pressor responses due to endothelin. Its inhibitory activity was con- 
tinuously sustained, for 6 hours by the intravenous administration (i. v.) and for more than 8 hours in the oral adminis- 
tration (p. o.). 



Table 2 



Compound (127) (1 mg/kg, i.v.) 


Elapsed Time after Administration 


5 min 


1 hr 


2hr 


4hr 


6hr 


Pressor Response 


100 


55±7 


55±7 


38±15 


32±10 


Depressor Response 


86±9 


74±11 


57±10 


31±13 


30±8 



The numerical values indicate % inhibition ± standard error (%) (n = 4). 

45 

Table 3 



Compound (127) (10 mg/kg, p.o.) 


Elapsed Time after Administration 


1 hr 


2hr 


4hr 


8hr 


Pressor Response 


37+10 


85±10 


76±12 


43+4 


Depressor Response 


34±9 


81±10 


67±12 


50±0 



The numerical values indicate % inhibition ± standard error (%) (n = 3). 
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Experiment 3 

Depressing Effect against Evolution of infarct size in ischemic and reperfused rat heart 

s Male Wistar rats were medianly dissected under pentobarbital anesthesia, and left anterior descending coronary 

artery was occluded at its origin for 1 hour, followed by resumption of blood flowing. The chest was closed 30 to 60 
minutes after the reperf usion, and the rats were kept under conscious state. After 24 hours, the rats were anesthetized 
again and the hearts were excised. The left ventricle of each heart was divided into six parts, and these divided parts 
were stained with 1% triphenyltetrazolium chloride solution at 37°C for 15 minutes. Then, infarcted portions were 

10 weighed. 

The compound obtained in Example 127 was orally administered in a dose of 100 mg/kg as a gum arabic suspen- 
sion 2 hours before the occlusion and 5 hours after the reperfusion. 

(Results) 

15 

The results are shown in Table 4. As shown in Table 4, with respect to a control group (N = 12), the myocardial 
infarct size was 36.7 ± 1 .4 % of the weight of left ventricles. In contrast, in treated group, myocardial infarct size was 
significantly reduced, showing the size of 26.8 ± 3.1%. 

20 Table 4 



Control Group 


Compound (127)-Administered Group 


36.7+1.4(12) 


26.8 + 3.1 **(5) 


The numerical values indicate the ratio of the weight of the infarcted region to the weight of the left ventricles 
± standard error (%). The numerical values in parentheses indicate the number of experiments. 



•* P < 0.01 (vs. control) 



Experiment 4 

30 Inhibitory Effects on Interleukin 1 Production stimulated by Lipopolvsaccharide in the Rat Intraperitoneal Macrophage 
(Process) 

Male Sprague-Dawley rats (8 weeks old, body weight: 300 g, Clea Japan) were killed by exsanguination under 

35 etherization. 20 ml of a culture solution (RPMI-1640) was intraperitoneally administered to each rat, and the abdominal 
part thereof was massaged, followed by abdominal section to recover the culture solution. After centrifugation of the 
solution, the cell pellet obtained was resuspended in 4 ml of the culture solution, superposed on 5 ml of Ficoll-Paque 
solution (lymphocyte separation medium, Wako Junyaku, Japan), and centrifuged at 450 g at room temperature for 15 
minutes. The cells located in the boundary between the Ficoll-Paque solution and the culture solution were collected 

40 and washed 3 times with the culture solution. The resulting cells were suspended in the culture solution again, which 
was used as a macrophage-suspended solution (3 X 10 s cells/ml). 

Interleukin 1 was produced in the following manner. Macrophage (3 X 105 cells) in a 96-well mic rot iterp late was 
preincubated in a C0 2 incubator for 1 hour with each of the compounds shown in Table 5. Then, 50 ug/m! of lipopoly- 
saccharide (Escherichia coli 0111 B4, Difico) was added thereto. After cultivation was further continued for 20 hours, 

45 the activity of interleukin 1 in the culture supernatant was measured by an LAF (lymphocyte activating factor) assay 
Experiments were carried out in a triplicate manner. 

The LAF assay was conducted as the following. Thymocytes (1 -1 .5 X 10 6 cells) of C3H/HeJ mice were added to 
phytohemagglutinin (PHA) P (diluted 1/2000; Difico) and the macrophage culture solution diluted 1/10 or 1/30, and 
cultivated in a C0 2 incubator. After 48 hours, 3 H-thymidine of 0.5 uCi was added thereto and cultivation was further 

so continued for 24 hours. Then, the amount of 3 H-thymidine entrapped in the thymocytes was measured. The radioactivity 
entrapped in the thymocytes was taken as the amount of interleukin 1 . 

We conducted this process partly modifying the method of R.C. Newton et al. [J. Leukocyte, Biology 39, 299-3111 
(1986)]. 

55 (Results) 

The results are shown in Table 5. As shown in Table 5, it was found that the following compounds had the inhibitory 
effects on the production of interleukin 1 in the lipopolysaccharide-stimulated rat intraperitoneal macrophage. 
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Table 5 



10 



15 



20 



25 



30 



Example No. 


Inhibition (%) 


10" 5 


10*" 6 (Molar Concentration) 


17 


93 


NT 


43 


52 


NT 


45 


75 


30 


50 


98 


58 |j 




89 


NT 


62 


96 


NT 


63 


98 


NT 


64 


100 


60 


65 


100 


40 


67 


98 


10 
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Experiment 5 

Activity of Depressing Fever of Rat Due to Lipopolysaccharide (LPS) 
(Process) 

Male JcL;SD rats 7 weeks old (body weight: about 250 g, Clea Japan) were used. Each group had 6 rats. The rats 
were reared in individual cages from the day before, and then the basal body temperature was measured in the rectums 
using a digital thermometer (Model D221 -6, Takara Kogyo) 3 times at intervals of 1 hour. After the third measurement 
of the body temperature, the compounds shown in Table 6 were orally administered in a volume of 1 ml per 100 g of 
body weight. LPS (Escherichia coli 0111 B4, Difco) was administered at their tail veins in an amount of 0.2 ml per 1 00 
g of body weight 1 hour after the administration of the compounds. 

The body temperature was measured from 3 to 5 hours after that at intervals of 1 hour. The antipyretic activity of 
the compounds was evaluated by the difference in body temperature between a control group and a compound-ad- 
ministered group. Statistical analysis was carried out by the Dunnett's test. 



40 



45 



50 



55 



(Results) 

The results are shown in Table 6. As shown in Table 6, it was found that the following compounds had antipyretic 
activities in LPS-induced febrile rats. 

Table 6 



Example No. 


Dose (mg/kg,p.o.) 


Antipyretic Activity (°C) 


64 


25 


-0.68** 




50 


-0.82* 




100 


-1.13** 


23 


100 


-0.72** 


43 


100 


-0.70** 


65 


100 


-0.95** 


101 


100 ' 


-0.87** 


106 


100 I 


-0.53* 



* P < 0.05 (vs. control) 



' P < 0.01 (vs. control) 
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Experiment 6 

Promoting effects of the compounds on synthesis and secretion of NGF in glia cells 
s (Process) 

A 48 well-plate was seeded with glia strains cells (C6 glioma) at a rate of 2.5 X 10 4 cells/well, which was cultivated 
in Dulbecco's modified eagle's medium (DMEM) containing 10% fetal caff serum. When the cells became confluent (2 
to 3 days), each of the following compounds of the present invention was added thereto, and it was cultivated in serum 
10 free-DMEM for 24 hours. NGF secreted in the culture supernatant was assayed by enzyme immuno assay. An amount 
of NGF is shown in a relative value to 100, the value of control (without addition of the compound). The compounds 
were added in a solution of DMSO, at an amount of 1/100 (V/V) of a medium (V/V). In a control, DMSO alone was added. 

(Results) 

15 

As shown in Table 7, the following compounds showed a promoting activity of synthesis and secretion of NGF in 
a concntration of 10 -6 and 10r 5 M. 



Table 7 





Promoting Activity (%) 


Example No. 


3X10" 5 


3X1 0" 6 (M) 


1 


117±34 


168±6 


36 


102 ±2 


240 + 16 


58 


140 ±2 


164 ±25 


61 


109 ±12 


177 ±8 


129 


117±6 


197 ±9 



30 The numerical values indicate average of three times experiments ± standard error. 

Claims 

35 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1. A compound represented by the formula (I) or a pharmacologically acceptable salt thereof: 



40 



45 




wherein R 1 represents (1) an alkyl group of 1 to 8 carbon atoms or alkenyl group of 2 to 8 carbon atoms which 
may be substituted by cyano, carbamoyl, pyridyl, quinolyl, hydroxyl, to C 4 aikoxy, amino, C, to C 4 alkyl, carboxyl, 
to C 4 alkoxy-carbonyl or C 2 to C 6 alkanoylamino groups, (2) an aralkyl group, which is obtained by combining 
a phenyl or naphthyl group with an alkylene group of 1 to 4 carbon atoms, in which the phenyl or naphthyl group 
50 may be substituted by 1 to 3 halogen atoms, to C 4 alkyl, phenyl, o-cyano-phenyl, methoxy, ethoxy or nitro or 

(3) a phenyl or naphthyl group which may be substituted by 1 to 3 halogen atoms, C-, to C 4 alkyl, methoxy, ethoxy 
or nitro groups; R 2 represents (1) hydrogen, (2) an aliphatic hydrocarbon group of formula: 

55 
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R 

/ ,i 
-CH»C -CH-CHR' 1 Or -CH.R 12 

v°. 

wherein R 10 represents a cyano, carbamoyl or C, to C 4 alkoxycarbonyl, R 11 represents a to C 8 alkyl, phenyl, 
naphthyl, cyano, carbamoyl or to C 4 alkoxycarbonyl group, and R 12 represents dimethylamino, diethylamino, 
morpholino, plperidino or piperazino, (3) a phenyl or naphthyl group which may be substituted by 1 to 3 halogen 
atoms, to C 4 alkyl, methoxy, ethoxy or nitro group, (4) an unsubstituted or substituted amino group of formula: 

/ . 

V 

wherein each of R 8 and R 9 is hydrogen, an alkyl group of 1 to 8 carbon atoms or a fatty acid-derived acyl group 
of 1 to 8 carbon atoms, (5) a formyl group, (6) a nitro group or (7) a halogeno group; A represents a saturated or 
unsaturated divalent hydrocarbon chain of 2 to 4 carbon atoms selected from (1) a group of the formula: 

'r 3 R 4 

I I 

■C-C-ICHJ - 

II 2 n 
H H 

wherein R 3 represents (1 ) hydrogen, (2) C 1 to C 4 alkyl which may be substituted by an halogen atom, or an C, to 
C 4 alkylthio or phenylthio group, (3) -YR 5 wherein Y is -0- or -S- and R 5 is hydrogen, Cf to C 4 alkyl or a phenyl or 
naphthyl group which may be substituted by C, to C 4 alkyl, C 1 to C 4 alkoxy or phenyl, which may be substituted 
by 1 to 3 halogen atoms, or a fatty acid-derived acyl group of 1 to 4 carbon atoms; R 4 represents hydrogen or an 
alkyl group of 1 to 4 carbon atoms; and n represents an integer of 0 to 2, (2) a group of the formula: 

(CH-)n- 
\ / 2 

R 15 V 6 

wherein R 15 and R 16 represents hydrogen, C 1 to C 4 alkyl, -COOR 17 wherein R 17 is hydrogen, C n to C 4 alkyl or - 
NHR 18 wherein R 18 is hydrogen, C-,to C 4 alkyl or C-,to C 4 alkanoyl; and n represents an integer of 0 to 2 or (3) a 
formula: 

CH- 

/^CH 2 .(CH 2 ) n - 

wherein n represents an integer of 0 to 2; and m represents an integer of 0 to 2. 

A compound according to Claim 1 , wherein R 1 represents an alkyl group of t to 8 carbon atoms, or an alkenyl 
group of 2 to 8 carbon atoms. 

A compound according to Claim 1, wherein R 1 represents an aralkyl group, which is obtained by combining a 
phenyl or naphthyl group with an alkylene group of 1 to 4 carbon atoms. 

A compound according to Claim 1 , wherein R 1 represents a phenyl or naphthyl group. 

A compound according to Claim 1 , wherein R 2 represents a group of the formula: 
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,10 



/ 



-CH»C 



-CH=CHR 11 or-CH 2 R 12 

wherein R 10 represents a cyano, carbamoyl or C«, to C 4 alkoxycarbonyl, R 11 represents a C 1 to C 8 alkyl, phenyl, 
naphthyl, cyano, carbamoyl or C-, to C 4 alkoxycarbonyl group, and R 12 represents dimethylamino, diethylamino, 
morpholino, piperidino or piperazino. 

6. A compound according to Claim 1 , wherein R 2 represents a phenyl or naphthyl group which may be substituted 
by 1 to 3 halogen atoms, C-, to C 4 alkyl, methoxy, ethoxy or nitro groups. 



7. A compound according to Claim 1 , wherein R 2 represents a group of the formula: 



/ 



wherein each of R 8 and R 9 is hydrogen, an alkyl group of 1 to 8 carbon atoms or a fatty acid-derived acyl group 
of 1 to 8 carbon atoms. 

8. A compound according to Claim 1 , wherein R 2 represents a halogeno group which is selected from fluorine, chlo- 
rine, bromine and iodine. 



9. A compound according to Claim 1 , wherein A is represented by the formula: 

R 3 R 4 

I I 

-C— C-<CH.) - 

II 2 n 
H H 

wherein R 3 represents (1) hydrogen, (2) C 1 to C 4 alkyl which may be substituted by halogen, C, to C 4 alkylthio or 
phenylthio (3) -YR 5 wherein Y is -0- or -S-, and R 5 is hydrogen, C n to C 4 alkyl or phenyl or naphthyl which may be 
substituted by to C 4 alkyl, C-, to C 4 alkoxy or phenyl which may be substituted by 1 to 3 halogen atoms, or a 
fatty acid-derived acyl group of 1 to 4 carbon atoms; R 4 represents hydrogen or an alkyl group of 1 to 4 carbon 
atoms; and n represents an integer of 0 to 2. 



10. A compound according to Claim 1, wherein A is represented by the formula: 

\ / (CH 2 )n " 

/C=C \ 
r 15 V 6 



wherein R 15 and R 16 represent (1) hydrogen, (2) Cj to C 4 alkyl, (3) -COOR 17 (wherein R 17 is hydrogen or Cj to 
C 4 alkyl), or (4) NHR 18 (wherein R 18 is hydrogen, Cj to C 4 alkyl or C-, to C 4 alkanoyl); and n represents an integer 
of 0 to 2. 

11. A compound compound according to Claim 1, wherein A is represented by the formula: 
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CH- 

^CH 2 -,CH 2 , n - 



wherein n represents an integer of 0 to 2. 



12. A compound according to Claim 1 , wherein R 1 represents (I) an alkyl group of 3 to 8 carbon atoms which may be 
substituted by cyano, carbamoyl, pyridyl, quinoiyl, hydroxyl, C t to C 4 alkoxy, amino, C, to C 4 alkyl, carboxyl, C 1 

10 to C 4 alkoxycarbonyl or C 2 to C 6 alkanoylamino or (2) an aralkyl group, which is obtained by combining a phenyl 

or naphthyl group with an alkylene group of 1 to 4 carbon atoms, in which the phenyl or naphthyl group may be 
substituted by 1 to 3 halogen atoms, C t to C 4 alkyl, phenyl, o-cyano-phenyl, methoxy, ethoxy or nitro groups, R 2 
represents a phenyl or naphthyl group which may be substituted by 1 to 3 halogen atoms, Cj to C 4 alkyl, methoxy, 
ethoxy or nitro groups and A is a divalent hydrocarbon chain of 2 to 3 carbon atoms. 

15 

13. The pharmacologically acceptable salt of a compound represented by formula (I) according to Claim 1, wherein 
the salt is an inorganic salt selected from the hydrochloride, hydrobromide, sulfate, nitrate and phosphate; or an 
organic salt selected from the acetate, tartrate, citrate, f umarate and maleate. 

20 14. A compound according to Claim 1 , wherein the carbon chain number of the group A is four. 

15. The compound according to claim 1, which is 9-phenyl-7-propyl-4H,6H-pyrimido[6,1-b] [1,3]thiazine-6,8 (7H) - 
dione. 

25 16. The compound according to claim 1, which is 7-benzyl-9-phenyl-4H,6H-pyrimido[6 l 1-b] [1,3]thiazine-6,8(7H)- 
dione. 

17. The compound according to Claim 1, which is 7-(2-chlorobenzyl)-9-pheny!-4H,6H-pyrimido[6,1-b] [1,3]thiazine- 
6,8(7H)-dione. 

30 

18. The compound according to Claim 1, which is 7-benzyl-9-phenyl-2H l 6H-pyrimido[6,1-b] [1,3]thiazine-6,8(7H)- 
dione. 



19. The compound according to Claim 1, which is 9-phenyl-7-propyl-2H,6H-pyrimido[6,1-b] [1,3]thiazine-6,8(7H)- 
35 dione. 



40 



45 



20. Amethodof producing a compound according toClaim 1, which comprises reacting a compound of the formula (II) : 

R 2 



)nCH-CH-X 



wherein R 1 and R 2 are as defined in Claim 1 , with a sulfur reagent selected from N a SH, N^S and (NH 4 ) 2 S in an 
organic solvent to obtain a compound of the formula (III) : 



50 
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m 

wherein R 3 represents hydrogen, aC 1 to C 4 alkyl group which may be substituted by an halogen atom or a to 
C 4 alpylthio or a phenylthio group, -YR 5 [wherein Y is -0- or --S-, and R 5 is hydrogen, a to C 4 alkyl group or 
aphenyl or naphthyl group which may be substituted by one to three halogen atoms or a fatty acid-derived C-j to 
C 4 acyl group; R 4 represents hydrogen or a C 1 to C 4 alkyl group and n represents an integer of 0 to 2. 

21 . A method of producing a compound (I ) acccording to Claim 1 , which comprises reacting a compound of the formula 
(XXVIII): 

R 2 




XXI 

with 2 thioglycolic acid in the presence of a base in an organic solvent to obtain a compound of the formula (XXIX) : 

R 2 

0^\./Sv^COOR 17 




XXK 



wherein R 17 is hydrogen or C-, to C 4 alkyl. 



22. A method of production according to Claim 20 or 21, further comprising oxidation, nitration, reduction, hydrolysis, 
alkylation, formylation, halogenation, dehydroxylation, acetalation, thioacetalation, condensation, the Wittig reac- 
tion, the Mannich reaction, amidation, nucleophilic substitution, dehydrochlorination, elimination or dealkylation. 

23. An endotheline inhibiting composition which contains an effective amount of a compound according to claim 1 or 
a pharmaceutical^ acceptable salt thereof and optionally one or more pharmaceutical^ acceptable additional 
components. 

24. An IL-1 inhibiting composition which contains an effective amount of a compound according to Claim 1 or a phar- 
maceutical^ acceptable salt thereof and optionally one or more pharmaceutical^ acceptable additional compo- 
nents. 

25. An NGF stimulating composition which contains an effective amount of a compound according to Claim 1 or a 
pharmaceutical^ acceptable salt thereof and optionally one or more pharmaceutical^ acceptable additional com- 
ponents. 
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26. A composition according to any of Claims 23 to 25, wherein the pharmaceutical ly acceptable additional components 
include vehicles, disintegrators, lubricants, binders, dispersants, plasticizers and diluents. 

27. The use of a compound according to Claim 1 or of a pharmacologically acceptable salt thereof for the manufacture 
of a medicament for preventing the physiological role of endothelial action. 

28. The use of a compound according to Claim 1 or of a pharmacologically acceptable salt thereof for the manufacture 
of a medicament for preventing the production of IL-1. 

29. The use of a compound according to Claim 1 or of a pharmacologically acceptable salt thereof for the manufacture 
of a medicament for stimulating the production of NGF. 



Claims for the following Contracting State : ES 

1 . A method of producing a compound represented by the formula (I), or a pharmacologically acceptable salt thereof: 




wherein R 1 represents (1) an alkyl group of 1 to 8 carbon atoms or alkenyl group of 2 to 8 carbon atoms which 
may be substituted by cyano, carbamoyl, pyridyl, quinolyl, hydroxy!, C 1 to C 4 alkoxy, amino, C 1 to C 4 alkyl, carboxyl, 
Cj to C 4 alkoxy-carbonyl or C 2 to C 6 alkanoylamino groups, (2) an aralkyl group, which is obtained by combining 
a phenyl or naphthyl group with an alkylene group of 1 to 4 carbon atoms, in which the phenyl or naphthyl group 
may be substituted by 1 to 3 halogen atoms, C 1 to C 4 alkyl, phenyl, o-cyano-phenyl, methoxy, ethoxy or nitro or 
(3) a phenyl or naphthyl group which may be substituted by 1 to 3 halogen atoms, C, to C 4 alkyl, methoxy, ethoxy 
or nitro groups; R 2 represents (1) hydrogen, (2) an aliphatic hydrocarbon group of formula: 

a io 

-CH-C -CH-CHR 11 (Jf -CH.R 12 

V 0 ' 



wherein R 10 represents a cyano, carbamoyl or C 1 to C 4 alkoxycarbonyl, R 11 represents a C 1 to C 8 alkyl, phenyl, 
naphthyl, cyano, carbamoyl or Cj to C 4 alkoxycarbonyl group, and R 12 represents dimethylamino, diethylarnino, 
morpholino, piperidino or piperazino, (3) a phenyl or naphthyl group which may be substituted by 1 to 3 halogen 
atoms, to C 4 alkyl, methoxy, ethoxy or nitro group, (4) an unsubstituted or substituted amino group of formula: 



R 8 



/ 

wherein each of R 8 and R 9 is hydrogen, an alkyl group of 1 to 8 carbon atoms or a fatty acid-derived acyl group 
of 1 to 8 carbon atoms, (5) a formyl group, (6) a nitro group or (7) a halogeno group; A represents a saturated or 
unsaturated divalent hydrocarbon chain of 2 to 4 carbon atoms selected from (1) a group of the formula: 

I I 

-C-C-(CHJ - 

II 2 n 
H H 

wherein R 3 represents (1 ) hydrogen, (2) Cj to C 4 alkyl which may be substituted by an halogen atom, or an C 1 to 
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C 4 alkylthio or phenylthio group, (3) -YR 5 wherein Y is -0- or -S- and R 5 is hydrogen, to C 4 alkyl or a phenyl or 
naphthyl group which may be substituted by to C 4 alkyl, to C 4 alkoxy or phenyl, which may be substituted 
by 1 to 3 halogen atoms, or a fatty acid-derived acyl group of 1 to 4 carbon atoms; R 4 represents hydrogen or an 
alkyl group of 1 to 4 carbon atoms; and n represents an integer of 0 to 2, (2) a group of the formula: 



\ / 
.C=*C 

\ 



(CH 2 )n- 



,15 



R 



16 



wherein R 15 and R 16 represents hydrogen, to C 4 alkyl, -COOR 17 wherein R 17 is hydrogen, Cj to C 4 alkyl or - 
NHR 18 wherein R 18 is hydrogen, Cj to C 4 alkyl or to C 4 alkanoyl; and n represents an integer of 0 to 2 or (3) a 
formula: 



'CH 2 -(CH 2 , n - 



wherein n represents an integer of 0 to 2; and m represents an integer of 0 to 2 which method comprises reacting 
a compound of the formula (II) : 

R 2 




1 



,)nCH-CH-X 
0 k'k> 



with a sulfur reagent selected from N a SH, N^S and (NH 4 ) 2 S in an organic soivent to obtain a compound of the 
formula (III): 




R R 4 
O 



III 

wherein R 3 represents hydrogen, aC^ to C 4 alkyl group which may be substituted by an halogen atom or a to 
C 4 alpylthio or a phenylthio group, -YR 5 [wherein Y is -0- or -S-, and R 5 is hydrogen, a to C 4 alkyl group or 
aphenyl or naphthyl group which may be substituted by one to three halogen atoms or a fatty acid-derived Cj to 
C 4 acyl group; R 4 represents hydrogen or a to C 4 alkyl group and n represents an integer of 0 to 2. 

A method of producing a compound (I) according to Claim 1 , which comprises reacting a compound of the formula 
(XXVIII) : 
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45 



R 2 




o n 

10 XXI 

with a thiglycolic acid in the presence of a base in an organic solvent to obtain a compound of the formula (XXIX): 

R 2 

20 O 

XXK 

2S wherein R 17 is hydrogen or C n to C 4 alkyl. 

3. A method of production according to Claim 1 or 2, further comprising oxidation, nitration, reduction, hydrolysis, 
alkylation, formylation, halogenation, dehydroxylation, acetalation, thioacetalation, condensation, the Wittig reac- 
tion, the Mannich reaction, amidation, nucleophilic substitution, dehydrochlorination, elimination or dealkylation. 

30 

4. An endotheline inhibiting composition which contains an effective amount of a compound (I) as defined in Claim 
1 or a pharmaceutical^ acceptable salt thereof and optionally one or more pharmaceutical^ acceptable additional 
components. 

35 5. An IL-1 inhibiting composition which contains an effective amount of a compound (I) as defined in Claim 1 or a 
pharmaceutical^ acceptable salt thereof and optionally one or more pharmaceutical^ acceptable additional com- 
ponents. 

6. An NGF stimulating composition which contains an effective amount of a compound (I) as defined in claim 1 or a 
40 pharmaceutical^ acceptable salt thereof and optionally one or more pharmaceutical^ acceptable additional com- 
ponents. 

7. A composition according to any of Claims 4-6, wherein the pharmaceutical^ acceptable additional components 
are selected from vehicles, disintegrators, lubricants, binders, dispersants, plasticizers and diluents. 



8. The use of a compound (I) as defined in Claim 1 , or of a pharmacologically acceptable salt thereof, for the man- 
ufacture of a medicament for preventing the physiological role of endothelial action. 



9. The use of a compound (I) as defined in Claim 1 , or of a pharmacologically acceptable salt thereof, for the man- 
50 ufacture of a medicament for preventing the production of IL-1 . 

10. The use of a compound (I) as defined in Claim 1, or of a pharmacologically acceptable salt thereof, for the man- 
ufacture of a medicament for stimulating the production of NGF 

55 11. The use of a compound (I) according to Claim 1 , or of a pharmaceutical^ acceptable salt thereof, for the production 
of a medicament according to any of Claims 8-10 wherein the said compound (I) is 9-phenyl-7-propyl-4H,6H- 
pyrimido[6,1-b] [1,3]thiazine-6,8(7H)-dione. 
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1 2. The use of a compound (I) according to Claim 1 , or of a pharmaceutical^ acceptable salt thereof, for the production 
of a medicament according to any of Claims 8-10, wherein the said compound (I) is 7-benzyl-9-pheny!-4H,6H- 
pyrimido[6,1-b] [1 ,3]thiazine-6,8(7H)-dione. 

s 13. The use of a compound (I) according to Claim 1 , or of a pharmaceutical^ acceptable salt thereof, for the production 
of a medicament according to any of Claims 8-10, wherein the said compound (I) is 7-(p-chlorobenzyl)-9-phenyl- 
4H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione. 

14. The use of a compound (I) according to claim 1 , or of a pharmaceutical^ acceptable salt thereof, for the production 
w of a medicament according to any of Claims 8-10, wherein the said compound (I) is 7-benzyl-9-phenyl-2H,6H- 

pyrimido[6,1-b] [1,3]thiazine-6,8(7H)-dione. 

1 5. The use of a compound (I) according to Claim 1 , or of a pharmaceutical^ acceptable salt thereof, for the production 
of a medicament according to any of Claims 8-10, wherein the said compound (I) is 9-phenyl-7-propyl-2H,6H- 

*5 pyrimido[6,1-b] [1,3]thiazine-6,8(7H) -dione. 



Patentanspruche 

20 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1 . Verbindung, die durch die Formel (I) dargestellt wird, oder ein pharmakologisch annehmbares Salz davon: 



25 




worin R 1 (1 ) eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen oder eine Alkenylgruppe mit 2 bis 8 Kohlenstoffatomen, 
die mit den Gruppen Cyan, Carbamoyl, Pyridyl, Chinolyl, Hydroxy, C r bis C 4 -Alkoxy, Amino, C-,- bis C 4 -Alkyl, 
Carboxy, C r bis C 4 -Alkoxycarbonyl oder C 2 - bis C 6 -Alkanoylamino substituiert sein konnen, (2) eine Aral- 
35 kylgruppe, die durch Kombinieren einer Phenyl- oder Naphthylgruppe mit einer Alkylengruppe mit 1 bis 4 Kohlen- 

stoffatomen erhalten wird, wobei die Phenyl- oder Naphthylgruppe mit 1 bis 3 Halogenatomen, C r bis C 4 -Alkyl, 
Phenyl, o-Cyanphenyl, Methoxy, Ethoxy oder Nitro substituiert sein kann, oder (3) eine Phenyl- oder Naphthyl- 
gruppe, die mit 1 bis 3 Halogenatomen, C r bis C 4 -Alkyl-, Methoxy-, Ethoxy- oder Nitrogruppen substituiert sein 
kann, bedeutet; R 2 (1) Wasserstoff, (2) eine aliphatische Kohlenwasserstoffgruppe der Formel: 

E« 

/ 

-CH-C 

\ 10 
R ' 

45 

-CH=CHR 11 oder-CH 2 R 12 , 

worin R 10 eine Cyan-, Carbamoyl- oder C r bis C 4 -Alkoxycarbonylgruppe bedeutet, R 11 eine C-,- bis C 8 -Alkyl-, 
Phenyl-, Naphthyl-, Cyan-, Carbamoyl- oder C r bis C 4 -Alkoxycarbonylgruppe bedeutet und R 12 Dimethylamino, 
Diethylamino, Morpholino, Piperidino oder Piperazino bedeutet, (3) eine Phenyl- oder Naphthylgruppe, die mit 1 
50 bis 3 Halogenatomen, Cj - bis C 4 -Alkyl-, Methoxy-, Ethoxy- oder Nitrogruppen substituiert sein kann, (4) eine unsub- 

stituierte oder substituierte Aminogruppe der Formel: 

R 8 

/ 
R # 

worin R 8 und R 9 jeweils Wasserstoff, eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen oder eine von einer Fettsaure 
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abgeleitete Acylgruppe mit 1 bis 8 Kohlenstoffatomen sind, (5) eine Formylgruppe, (6) eine Nitrogruppe Oder (7) 
eine Halogengruppe bedeutet; A eine gesattigte oder ungesattigte zweiwertige Kohlenwasserstoffkette mit 2 bis 
4 Kohlenstoffatomen, die aus (1) einer Gruppe der Formel: 

V R 4 

I I 

-C— C-(CH.) - 

I I 2 n 

h a 

worin R 3 (1 ) Wasserstoff, (2) C r bis C 4 -Alkyl, das mit einem Halogenatom oder einer C-,- bis C 4 -Alkylthio- oder 
Phenylthiogruppe substituiert sein kann, (3) -YR 5 , worin Y -O- oder -S- ist und R 5 Wasserstoff, C r bis C 4 -Alkyl 
oder eine Phenyl- oder Naphthylgruppe, die mit C r bis C 4 -Alkyl-, C r bis C 4 -Alkoxy oder Phenyl, das mit 1 bis 3 
Halogenatomen oder einer von einer Fettsaure abgeleiteten Acylgruppe mit 1 bis 4 Kohlenstoffatomen substituiert 
sein kann, substituiert sein kann, ist, bedeutet, R 4 Wasserstoff oder eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen 
bedeutet und n eine ganze Zahl von 0 bis 2 bedeutet, (2) einer Gruppe der Formel: 

(CB-)n- 
\ / 2 



worin R 15 und R 16 Wasserstoff, C r bis C 4 -Alkyl, -COOR 17 , worin R 17 Wasserstoff oder C r bis C 4 -Alkyl ist, oder 
-NHR 18 , worin R 18 Wasserstoff, C r bis C 4 -Alkyl oder C r bis C 4 -Alkanoyl ist, bedeuten und n eine ganze Zahl von 
0 bis 2 bedeutet, oder (3) einer Gruppe der Formel: 

CK. 



•2 



•CH -<CH 2 ) n - 



worin n eine ganze Zahl von 0 bis 2 bedeutet, ausgewahlt ist, bedeutet; und m eine ganze Zahl von 0 bis 2 bedeutet. 



Verbindung gemaB Anspruch 1 , worin R 1 eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen oder eine Alkenylgruppe 
mit 2 bis 8 Kohlenstoffatomen bedeutet. 



Verbindung gemaB Anspruch 1, worin R 1 eine Aralkylgruppe, die durch Kombinieren einer Phenyl- oder Naphthyl- 
gruppe mit einer Alkylengruppe mit 1 bis 4 Kohlenstoffatomen erhalten wird, bedeutet. 

Verbindung gemaG Anspruch 1 , worin R 1 eine Phenyl- oder Naphthylgruppe bedeutet. 

Verbindung gemaB Anspruch 1 , worin R 2 eine Gruppe der Formel: 

R 10 

/ 

-CH-C 

-ChbCHR 11 oder -CH 2 R 12 , 

worin R 10 eine Cyan-, Carbamoyl- oder C r bis C 4 -Alkoxycarbonylgruppe bedeutet, R 11 eine C r bis C 8 -Alkyl-, 
Phenyl-, Naphthyl-, Cyan-, Carbamoyl- oder C r bis C 4 -Alkoxycarbonylgruppe bedeutet und R 12 Dimethylamino, 
Diethylamino, Morpholino, Piperidino oder Piperazino bedeutet, bedeutet. 

Verbindung gemaB Anspruch 1, worin R 2 eine Phenyl- oder Naphthylgruppe, die mit 1 bis 3 Halogenatomen, C r 
bis C 4 -A!kyl-, Methoxy-, Ethoxy- oder Nitrogruppen substituiert sein kann, bedeutet. 



Verbindung gemaB Anspruch 1, worin R 2 eine Gruppe der Formel: 
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R 8 

/ 
-N 

worin R 8 und R 9 jeweils Wasserstoff, eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen Oder eine von einer Fettsaure 
abgeleitete Acylgruppe mit 1 bis 8 Kohlenstoffatomen sind, bedeutet. 



io 8. Verbindung gemaB Anspruch 1 , worin R 2 eine Halogengruppe bedeutet, die aus Fluor, Chlor, Brom und lod aus- 
gewahlt ist. 



15 



20 



9. Verbindung gemaB Anspruch 1 , worin A durch die Formel: 

R 3 R 4 

I I 

-C— C-(CH,) - 

h a 

dargestellt ist, worin R 3 (1) Wasserstoff, (2) C r bis C 4 -Alkyl, das mit Halogen, C r bis C 4 - Alky Ithio Oder Phenylthio 
substituiert sein kann, (3) -YR 5 , worin Y -O- Oder -S- ist und R 5 Wasserstoff, C r bis C 4 -Alkyl Oder Phenyl- oder 
Naphthyl, das mit C-,- bis C 4 -Alkyl-, C r bis C 4 -Alkoxy oder Phenyl, das mit 1 bis 3 Halogenatomen oder einer von 
einer Fettsaure abgeleiteten Acylgruppe mit 1 bis 4 Kohlenstoffatomen substituiert sein kann, substituiert sein 
kann, ist, bedeutet, R 4 Wasserstoff oder eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen bedeutet und n eine ganze 
Zahl von 0 bis 2 bedeutet 

10. Verbindung gemaB Anspruch 1, worin A durch die Formel: 

(CH~)n- 
\ / 2 

30 C=C 

/ V 
R 15 V 6 

dargestellt wird, worin R 15 und R 16 (1) Wasserstoff, (2) C,- bis C 4 -Alkyl, (3) -COOR 17 (worin R 17 Wasserstoff oder 
35 C r bis C 4 -Alkyl ist) oder (4) -NHR 18 (worin R 18 Wasserstoff, O,- bis C 4 -Alkyl oder C r bis C 4 -Alkanoy! ist) bedeuten 

und n eine ganze Zahl von 0 bis 2 bedeutet. 



25 



11. Verbindung gemaB Anspruch 1, worin A durch die Formel: 

CH., 



40 / V 



CH 2 -(CH 2V 



dargestellt wird, worin n eine ganze Zahl von 0 bis 2 bedeutet. 



12. Verbindung gemaB Anspruch 1, worin R 1 (1) eine Alkylgruppe mit 3 bis 8 Kohlenstoffatomen, die mit Cyan, Carb- 
amoyl, Pyridyl, Chinolyl, Hydroxy, C r bis C 4 -Alkoxy, Amino, C r bis C 4 -Alkyl, Carboxy, C r bis C 4 -Alkoxycarbonyl 
oder C 2 - bis C 6 -Alkanoylamino substituiert sein kann, oder (2) eine Aralkylgruppe, die durch Kombinieren einer 
Phenyl- oder Naphthylgruppe mit einer Alkylengruppe mit 1 bis 4 Kohlenstoffatomen erhalten wird, wobei die Phe- 
nyl- oder Naphthylgruppe mit 1 bis 3 Halogenatomen, C r bis C 4 -Alkyl-, Phenyl-, o-Cyanphenyl-, Methoxy-, Ethoxy- 
oder Nitrogruppen substituiert sein kann, bedeutet, R 2 eine Phenyl- oder Naphthylgruppe, die mit 1 bis 3 Halo- 
genatomen, C^ bis C 4 -Alkyl-, Methoxy-, Ethoxy- oder Nitrogruppen substituiert sein kann, bedeutet und A eine 
zweiwertige Kohlenwasserstoffkette mit 2 bis 3 Kohlenstoffatomen ist. 



13. Pharmakologisch annehmbares Salz einer durch die Formel (I) dargestellten Verbindung gemaB Anspruch 1, 
wobei das Salz ein anorganisches Salz, das aus dem Hydrochlorid, Hydrobromid, Sulfat, Nitrat und Phosphat 
ausgewahtt ist, oder ein organisches Salz, das aus dem Acetat, Tartrat, Citrat, Fumarat und Maleat ausgewahlt 
ist, ist. 
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14. Verbindung gemaB Anspruch 1, wobei die Zahl der Atome in der Kohlenstoffkette der Gruppe A vier ist. 

15. Verbindung gemaB Anspruch 1, beideressich urn 9-Phenyl-7-propyl-4H,6H-pyrimido[6J-b] [1,3]thiazin-6,8(7H)- 
dion handelt. 

5 

16. Verbindung gemaB Anspruch 1, beideressich um7-Benzyl-9-phenyl-4H,6H-pyrimido[6,1-b] [1 ,3]thiaz in -6,8(7 H)- 
dion handelt. 

1 7. Verbindung gemaB Anspruch 1 , bei der es sich urn 7-(p-Chlorbenzyl)-9-phenyl-4H,6H-pyrimido[6, 1 -b] [1 ,3] thiazin- 
10 6,8(7H)-dion handelt. 

18. Verbindung gemaB Anspruch 1 , bei der es sich urn 7-Benzyl-9-phenyl-2H,6H-pyrimido[6,1 -b] [1 ,3]thiazin-6,8(7H)- 
dion handett. 

15 19. Verbindung gemaB Anspruch 1 , bei der es sich urn 9-Phenyl-7-propyl-2H,6H-pyrimido[6,1 -b] [1 ^hiazln^fifJHy 
dion handett. 

20. Verfahren zur Herstellung einer Verbindung gemaB Anspruch 1 , umfassend das Umsetzen einer Verbindung der 
Formel(ll): 



20 



25 



30 



35 



40 



45 



R* 



0 R 4 R 3 

n 

worin R 1 und R 2 wie in Anspruch 1 definiert sind, mit einem Schwefelreagenz, das aus NaSH, NagS und (NH 4 ) 2 S 
ausgawahlt ist, in einem organischen Losungsmittel, sodaB man eine Verbindung der Formel (III): 

R 1 




so 



m 

erhalt, worin R 3 Wasserstoff, eine C-,- bis C 4 -Alkylgruppe, die mit einem Halogenatom oder einer bis C 4 - 
Alkylthio- oder Phenytthiogruppe substituiert sein kann, -YR 5 [worin Y -O- oder -S- ist und R 5 Wasserstoff, eine 
bis C 4 -Alkylgruppe oder eine Phenyl- oder Naphthylgruppe, die mit einem bis drei Haiogenatomen oder einer 
von einer Fettsaure abgeleiteten C r bis C 4 -Acylgruppe substituiert sein kann, ist] bedeutet, R 4 Wasserstoff oder 
eine C r bis C 4 -A!kylgruppe bedeutet und n eine ganze Zahl von 0 bis 2 bedeutet. 

21. Verfahren zur Herstellung einer Verbindung gemaB Anspruch 1, umfassend das Umsetzen einer Verbindung der 
Formel (XXVIII) : 



55 
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mit 2-Thioglycolsaure in Gegenwart einer Base in einem organischen Losungsmittel, so daB man eine Verbindung 
der Formel (XXIX) : 




o 



XXK 

25 

erhalt, worin R 17 Wasserstoff oder C r bis C 4 -Alkyl ist. 



22. Verfahren zur Herstellung gemaB Anspruch 20 Oder 21 , das weiterhin eine Oxidation, Nitrierung, Reduktion, Hydro- 
lyse, Alkylierung, Formylierung, Halogenierung, Dehydroxylierung, Acetalbildung, Thioacetalbildung, Kondensa- 

30 tion, Wittig-Reaktion, Mannich-Reaktion, Amidierung, nucleophile Substitution, Dehydrochlorierung, Eliminierung 

oder Dealkylierung umfaGt. 

23. Endothelin-hemmende Zusammensetzung, die eine wirksame Menge einer Verbindung gemaB Anspruch 1 oder 
eines pharmakologisch annehmbaren Salzes davon sowie gegebenenfalls einen oder mehrere pharmazeutisch 

35 annehmbare zusatzliche Bestandteile enthalt. 

24. IL-1-hemmende Zusammensetzung, die eine wirksame Menge einer Verbindung gemaB Anspruch 1 oder eines 
pharmakologisch annehmbaren Salzes davon sowie gegebenenfalls einen oder mehrere pharmazeutisch 
annehmbare zusatzliche Bestandteile enthalt. 

40 

25. NG F-stimulierende Zusammensetzung, die eine wirksame Menge einer Verbindung gemaB Anspruch 1 oder eines 
pharmakologisch annehmbaren Salzes davon sowie gegebenenfalls einen oder mehrere pharmazeutisch 
annehmbare zusatzliche Bestandteile enthalt. 



45 26. Zusammensetzung gemaB einem der Anspruche 23 bis 25, wobei die pharmazeutisch annehmbaren zusatzlichen 
Bestandteile Trager, Losungsvermittler, Gleitmittel, Bindemittel, Dispergiermittel, Weichmacher und Verdunnungs- 
mittel umfassen. 



27. Verwendung einer Verbindung gemaB Anspruch 1 oder eines pharmakologisch annehmbaren Salzes davon zur 
so Herstellung eines Medikaments zur Verhinderung der physiologischen-Rolle der endothelial Wirkung. 

28. Verwendung einer Verbindung gemaB Anspruch 1 oder eines pharmakologisch annehmbaren Salzes davon zur 
Herstellung eines Medikaments zur Verhinderung der IL-1-Erzeugung. 

55 29. Verwendung einer Verbindung gemaB Anspruch 1 oder eines pharmakologisch annehmbaren Salzes davon zur 
Herstellung eines Medikaments zur Stimulierung der NGF-Erzeugung. 
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Patentanspruche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer Verbindung, die durch die Formel (I) dargestellt wird, Oder eines pharmakologisch 
annehmbaren Salzes davon: 

L B (0) m 

(I) 




worin R 1 (1 ) eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen oder eine Alkenylgruppe mil 2 bis 8 Kohlenstoffatomen, 
die mit den Gruppen Cyan, Carbamoyl, Pyridyl, Chinolyl, Hydroxy, C-,- bis C 4 -Alkoxy, Amino, C r bis C 4 -Alkyl, 
Carboxy, C r bis C 4 -Alkoxycarbonyl Oder C 2 - bis C 6 -Alkanoylamino substituiert sein konnen, (2) eine Aral- 
kylgruppe, die durch Kombinieren einer Phenyl- oder Naphthylgruppe mit einer Alkylengruppe mit 1 bis 4 Kohlen- 
stoffatomen erhalten wird, wobei die Phenyl- oder Naphthylgruppe mit 1 bis 3 Halogenatomen, C r bis C 4 -Alkyl, 
Phenyl, o-Cyanphenyl, Methoxy, Ethoxy oder Nitro substituiert sein kahn, oder (3) eine Phenyl- oder Naphthyl- 
gruppe, die mit 1 bis 3 Halogenatomen, C r bis C 4 -Alkyl-, Methoxy-, Ethoxy- oder Nitrogruppen substituiert sein 
kann, bedeutet; R 2 (1) Wasserstoff, (2) eine aliphatische Kohlenwasserstoffgruppe der Formel: 

/ 

-CH-C 

V". 

-CH=CHR 11 oder-CH 2 R 12 , 

worin R 10 eine Cyan-, Carbamoyl- oder C r bis C 4 -Alkoxycarbonylgruppe bedeutet, R 11 eine C r bis C 8 -Alkyl-, 
Phenyl-, Naphthyl-, Cyan-, Carbamoyl- oder C r bis C 4 -Alkoxycarbonylgruppe bedeutet und R 12 Dimethylamino, 
Diethylamino, Morpholino, Piperidino oder Piperazino bedeutet, (3) eine Phenyl- oder Naphthylgruppe, die mit 1 
bis 3 Halogenatomen, C 1 - bis C 4 -Alkyl-, Methoxy-, Ethoxy- oder Nitrogruppen substituiert sein kann, (4) eine unsub- 
stituierte oder substituierte Aminogruppe der Formel: 

/ 

V 

worin R 8 und R 9 jeweils Wasserstoff, eine Alkylgruppe mit 1 bis 8 Kohlenstoffatomen oder eine von einer Fettsaure 
abgeleitete Acylgruppe mit 1 bis 8, Kohlenstoffatomen sind, (5) eine Formylgruppe, (6) eine Nitrogruppe oder (7) 
eine Halogengruppe bedeutet; A eine gesattigte oder ungesattigte zweiwertige Kohlenwasserstoffkette mit 2 bis 
4 Kohlenstoffatomen, die aus (1) einer Gruppe der Formel: 

I I 

•C-C-ICHJ - 

II 2 n 
B H 

worin R 3 (1) Wasserstoff, (2) C r bis C 4 -Alkyl, das mit einem Halogenatom oder einer C r bis C 4 -Alkylthio- oder 
Phenylthiogruppe substituiert sein kann, (3) -YR 5 , worin Y -O- oder -S- ist und R 5 Wasserstoff, C r bis C 4 -Alkyl 
oder eine Phenyl- oder Naphthylgruppe, die mit C r bis C 4 -Alkyl-, C r bis C 4 -Alkoxy oder Phenyl, das mit 1 bis 3 
Halogenatomen oder einer von einer Fettsaure abgeleiteten Acylgruppe mit 1 bis 4 Kohlenstoffatomen substituiert 
sein kann, substituiert sein kann, ist, bedeutet, R 4 Wasserstoff oder eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen 
bedeutet und n eine ganze Zahl von 0 bis 2 bedeutet, (2) einer Gruppe der Formel: 

v / ,C8 ' ,B - 

.IS \« 
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worin R 15 und R 16 Wasserstoff, C r bis C 4 -Alkyl, -COOR 17 worin R 17 Wasserstoff oder C r bis C 4 -Alkyl ist, oder 
-NHR 18 , worin R 18 Wasserstoff, C r bis C 4 -Alkyl oder C r bis C 4 -Alkanoyl ist, bedeuten und n eine ganze Zahl von 
0 bis 2 bedeutet, oder (3) einer Gruppe der Formel: 



7* 



■CH 2 -(CH 2 > n - 



worin n eine ganze Zahl von 0 bis 2 bedeutet, ausgewahlt ist, bedeutet; und m eine ganze Zahl von 0 bis 2 bedeutet, 
wobei das Verfahren das Umsetzen einer Verbindung der Formel (II) : 



R* 




Cfi 



"V" N C H. ) nCH-CH-X 



O 

n 



R'R' 



mit einem Schwefelreagenz, das aus NaSH, Na 2 S und (NH 4 ) 2 S ausgewahlt ist, in einem organischen Losungs- 
mittel umfaBt, so daB man eine Verbindung der Formel (III): 




ffl 

erhalt, worin R 3 Wasserstoff, eine C,- bis C 4 -Alkylgruppe, die mit einem Halogenatom oder einer C r bis C 4 - 
Alkylthio- oder Phenylthiogruppe substituiert sein kann, -YR 5 [worin Y -O- oder -S- ist und R 6 Wasserstoff, eine 
C r bis C 4 -Alkylgruppe oder eine Phenyl- oder Naphthylgruppe, die mit einem bis drei Halogenatomen oder einer 
von einer Fettsaure abgeleiteten C r bis C 4 -Acylgruppe substituiert sein kann, ist] bedeutet, R 4 Wasserstoff oder 
eine C r bis C 4 -Alkylgruppe bedeutet und n eine ganze Zahl von 0 bis 2 bedeutet. 

Verfahren zur Herstellung einer Verbindung (I) gemaG Anspruch 1, umfassend das Umsetzen einer Verbindung 
der Formel (XXVII I) : 

R 2 




XXI 



mit einer Thioglycolsaure in Gegenwart einer Base in einem organischen Losungsmittel, so daB man eine Verbin- 
dung der Formel (XXIX) : 
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o 



XXK 

erhalt, worin R 17 Wasserstoff Oder C r bis C 4 -Alkyl ist. 

3. Verfahren zur Herstellung gemaB Anspruch 1 oder 2, das weiterhin eine Oxidation, Nitrierung, Reduktion, Hydro- 
lyse, Alkylierung, Formylierung, Halogenierung, Dehydroxylierung, Acetalbildung, Thioacetalbildung, Kondensa- 
tion, Wittig-Reaktion, Mannich-Reaktion, Amidierung, nucleophile Substitution, Dehydrochlorierung, Eliminierung 
oder Dealkylierung umfaBt. 

4. Endothelin-hemmende Zusammensetzung, die eine wirksame Menge einer Verbindung (I), wie sie in Anspruch 1 
definiert ist, oder eines pharmakoiogisch annehmbaren Salzes davon sowie gegebenenfalls einen oder mehrere 
pharmazeutisch annehmbare zusatzliche Bestandteile enthalt. 

5. IL-1-hemmende Zusammensetzung, die eine wirksame Menge einer Verbindung (I), wie sie in Anspruch 1 definiert 
ist, oder eines pharmakoiogisch annehmbaren Salzes davon sowie gegebenenfalls einen oder mehrere pharma- 
zeutisch annehmbare zusatzliche Bestandteile enthalt. 

6. NGF-stimulierende Zusammensetzung, die eine wirksame Menge einer Verbindung (I), wie sie in Anspruch 1 
definiert ist, oder eines pharmakoiogisch annehmbaren Salzes davon sowie gegebenenfalls einen oder mehrere 
pharmazeutisch annehmbare zusatzliche Bestandteile enthalt. 

7. Zusammensetzung gemaB einem der Anspruche 4 bis 6, wobei die pharmazeutisch annehmbaren zusatzlichen 
Bestandteile aus Tragern, Losungsvermittlern, Gleitmitteln, Bindemitteln, Dispergiermitteln, Weichmachern und 
Verdunnungsmitteln ausgewahlt sind. 

8. Verwendung einer Verbindung (I), wie sie in Anspruch 1 definiert ist, oder eines pharmakoiogisch annehmbaren 
Salzes davon zur Herstellung eines Medikaments zur Verhinderung der physiologischen Rolle der endothelialen 
Wirkung. 

9. Verwendung einer Verbindung (I), wie sie in Anspruch 1 definiert ist, oder eines pharmakoiogisch annehmbaren 
Salzes davon zur Herstellung eines Medikaments zur Verhinderung der IL-1-Erzeugung. 

10. Verwendung einer Verbindung (I), wie sie in Anspruch 1 definiert ist, oder eines pharmakoiogisch annehmbaren 
Salzes davon zur Herstellung eines Medikaments zur Stimulierung der NGF-Erzeugung. 

11. Verwendung einer Verbindung (I) gemaB Anspruch 1 oder eines pharmakoiogisch annehmbaren Salzes davon 
zur Herstellung eines Medikaments gemaB einem der Anspruche 8-10, wobei es sich bei der Verbindung (I) urn 
9-Phenyl-7-propyl-4H,6H-pyrimido[6,1-b] [1,3]thiazin-6,8(7H)-dion handelt. 

12. Verwendung einer Verbindung (I) gemaB Anspruch 1 oder eines pharmakoiogisch annehmbaren Salzes davon 
zur Herstellung eines Medikaments gemaB einem der Anspruche 8-10, wobei es sich bei der Verbindung (I) urn 
7-Benzyl-9-phenyl-4H,6H-pyrimido[6,1-b] [1 ,3]thiazin-6,8(7H)-dion handelt. 

13. Verwendung einer Verbindung (I) gemaB Anspruch 1 oder eines pharmakoiogisch annehmbaren Salzes davon 
zur Herstellung eines Medikaments gemaB einem der Anspruche 8-10, wobei es sich bei der Verbindung (I) urn 
7-(p-Chlorbenzyl)-9-phenyl-4H,6H-pyrimido[6,1-b] [1,3]thiazin-6,8(7H)-dion handelt. 

14. Verwendung einer Verbindung (I) gemaB Anspruch 1 oder eines pharmakoiogisch annehmbaren Salzes davon 
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zur Herstellung eines Medikaments gemaG einem der Anspruche 8-10, wobei es sich bei der Verbindung (I) urn 
7-Benzyl-9-phenyl-2H,6H-pyrimido[6,1-b] [1 ,3]thiazin-6,8(7H)-dion handelt. 

15. Verwendung einer Verbindung (I) gemaB Anspruch 1 oder eines pharmakologisch annehmbaren Salzes davon 
zur Herstellung eines Medikaments gemaB einem der Anspruche 8-10, wobei es sich bei der Verbindung (I) um 
9-Phenyl-7-propyl-2H,6H-pyrimido[6,1-b][1,3]thiazin-6,8(7H)-dion handelt. 



Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1. Compose represents par la formule (I), ou un sel pharmacologiquement acceptable de celui-ci : 

. R B (0)m 

(I) 




dans laquelle 

R 1 represente (1) un groupe alkyle comportant de 1 a 8 atomes de carbone ou un groupe alcenyle comportant de 
2 a 8 atomes de carbone et pouvant etre substitue par des groupes cyano, carbamoyle, pyridyle, quinolyle, 
hydroxyle, alcoxy en C,^, amino, alkyle en C^, carboxyle, (alcoxy en C^-carbonyle ou (alcanoyle en C 2 _$)- 
amino, (2) un groupe aralkyle obtenu par combinaison d'un groupe phenyle ou naphtyle et d'un groupe alkylene 
comportant de 1 a 4 atomes de carbone dans lequel le groupe phenyle ou naphtyle peuvent §tre substitues par 
1 a 3 atomes d'halogene, groupes alkyle en C-,_4, phenyle, o-cyanophenyle, methoxy, ethoxy ou nitro, ou (3) un 
groupe phenyle ou naphtyle pouvant etre substituS par 1 a 3atomes d'halogene, un groupe alkyle en C^, methoxy, 
ethoxy ou nitro, 

R 2 represente (1) un atome d'hydrogene, (2) un groupe hydrocarbone aliphatique de formule : 



/ 

-CH-C 



R 10 



-CH=CHR 11 ou -CH 2 R 12 

dans laquelle R 10 represente un groupe cyano, carbamoyle ou (alcoxy en C^-carbonyle, R 11 represente un 
groupe alkyle en C^_q, phenyle, naphtyle, cyano, carbamoyle ou (alcoxy en C^-carbonyle, et R 12 represente un 
groupe dimethylamino, diethylamino, morpholino, piperidino ou piperazino, (3) un groupe phenyle ou naphtyle 
pouvant etre substitue par 1 a 3 atomes d'halogene, un groupe alkyle en C,_4, methoxy, ethoxy ou nitro, (4) un 
groupe amino non substitue ou substitue de formule 

-N 



dans laquelle R 8 et R 9 representent chacun un atome d'hydrogene, un groupe alkyle comportant de 1 a 8 atomes 
de carbone ou un groupe acyle derive d'un acide gras comportant de 1 a 8 atomes de carbone, (5) un groupe 
formyle, (6) un groupe nitro ou (7) un groupe halogeno; A represente une chatne hydrocarbonee divalente saturSe 
ou insaturee comportant de 2 a 4 atomes de carbone choisie parmi 
(1) un groupe de formule 
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R 3 R 4 
I I 
-C-C-(CH 2 ) n - 

H H 

dans laquelie R 3 represente (1) un atome d'hydrogdne, (2) un groupe alkyle en C,^ pouvant §tre substitue par 
un atome d'halogene ou un groupe alkylthio en C 1-4 ou phenylthio, (3) un groupe -YR 5 dans lequel Y est un groupe 
-O- ou -S- et R 5 represente un atome d'hydrogene, un groupe alkyle en ou Un groupe phenyle ou naphtyle 
pouvant etre substitue par un groupe alkyle en C-,^, alcoxy en C-,^ ou phenyle, qui a son tour peut etre substitue 
par 1 a 3 atomes d'halogene, ou un groupe acyle derive d'un acide gras comportant de 1 a 4 atomes de carbone, 
R 4 represente un atome d'hydrogene ou un groupe alkyle comportant de 1 a 4 atomes de carbone, et n represente 
un nombre entier compris entre 0 et 2, 
(2) un groupe de tormule 

<CH,)n- 

\ / 2 

OC 
f \ 

dans laquelie R 15 et R 16 represented un atome d'hydrogene, un groupe alkyle en C^, -COOR 17 , ou R 17 est un 
atome d'hydrogene, un groupe alkyle en ou un groupe -NHR 18 , ou R 18 est un atome d'hydrogene, un groupe 
alkyle en C 1-4 ou alcanoyle en C 1-4 , et n represente un nombre entier de 0 a 2 ou (3) un groupe de tormule : 

dans laquelie n represente un nombre entier de 0 a 2 et m un nombre entier de 0 a 2. 



Compose conforme a la revendication 1 dans lequel R 1 represente un groupe alkyle en C^q ou un groupe alcenyle 
en C 2 _ 8 . 

Compost conforme a la revendication 1 dans lequel R 1 represente un groupe aralkyie obtenu par combinaison 
d'un groupe phenyle ou naphtyle et d'un groupe alkylene comportant de 1 a 4 atomes de carbone. 



Compose conforme a la revendication 1 dans lequel R 1 represente un groupe phenyle ou naphtyle. 
Compose conforme a la revendication 1 dans lequel R 2 represente un groupe de formule : 




-CH-C 

\ 10 
R 1 

-CH=CHR 11 ou -CH 2 R 12 

dans laquelie R 10 represente un groupe cyano, carbamoyle ou (alcoxy en C^J-carbonyle, R 11 represente un 
groupe alkyle en C,_ 8 , phenyle, naphtyle, cyano, carbamoyle ou (alcoxy en C^J-carbonyle, et R 12 represente un 
groupe dimethylamino, diethylamino, morpholino, piperidino ou piperazino. 

Compose conforme a la revendication 1 dans lequel R 2 represente un groupe phenyle ou naphtyle pouvant etre 
substitue par 1 a 3 atomes d'halogene ou groupes alkyle en O,^, methoxy, ethoxy ou nitro. 

Compose conforme a la revendication 1 dans lequel R 2 represente un groupe de formule 
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dans laquelle R 8 et R 9 represented chacun un atome d'hydrogene, un groupe alkyle en C^q ou un groups acyle 
derive d'un acide gras comportant de 1 k 8 atomes de carbone. 

8. Compose conforme k la revendication 1 dans lequel R 2 represente un groupe halogeno choisi parmi le fluor, le 
chlore, le brome et I'iode. 

9. Compost conforme k la revendication 1 dans lequel A represente un residu de formule 



dans laquelle R 3 represente 

(1) un atome d'hydrogene, 

(2) un groupe alkyle en pouvant etre substitue par un atome d'halogene un groupe alkylthio en C 1-4 ou 
phenylthio, 

(3) un groupe -YR 5 dans lequel Y represente un -O- ou -S- et R 5 est un atome d'hydrogene, un groupe alkyle 
en ou un groupe phenyle ou naphtyle pouvant etre substitues par un groupe alkyle en C-,^, alcoxy en 

ou phenyle, qui a son tour peut etre substitue par 1 a 3 atomes d'halogene, ou un groupe acyle derive 
d'un acide gras comportant de 1 a 4 atomes de carbone, R 4 represente un atome d'hydrogene ou un groupe 
alkyle en C^, et n represente un nombre entier compris entre 0 et 2. 

10. Compose conforme a la revendication 1 dans lequel A represente un groupe de formule 



dans laquelle R 15 et R 16 represented (1) un atome d'hydrogene, (2) un groupe alkyle en C^, (3) un groupe - 
COOR 17 (ou R 17 est un atome d'hydrogene ou un groupe alkyle en C^), ou (4) un groupe -NHR 18 (ou R 18 est 
un atome d'hydrogene, un groupe alkyle en C^ ou alcanoyle en C^), et n represente un nombre entier compris 
entre 0 et 2. 

11. Compose conforme k la revendication 1 dans lequel A represente un groupe de formule 



dans laquelle n est un nombre entier compris entre 0 et 2. 

12. Compose conforme k la revendication 1 dans lequel R 1 represente (1) un groupe alkyle comportant de 3 a 8 
atomes de carbone pouvant etre substitues par un groupe cyano, carbamoy le, py ridyle, qu inolyle, hydroxyle, alcoxy 
en C-j_4, amino, alkyle en C-,^, carboxyle, (alcoxy en C^-carbonyle ou (alcanoyl en C 2 _6)-amino, ou (2) un 
groupe aralkye obtenu par combinaison d'un groupe phenyle dans lequel et d'un groupe alkylene comportant de 
1 k 4 atomes de carbone dans lequel le groupe phenyle ou naphtyle peuvent etre substitues par 1 a 3 atomes 
d'halogene, groupes alkyle en C^, phenyle, o-cyanophenyle, methoxy, substitue nitro; R 2 represente un groupe 
phenyle ou naphtyle pouvant etre substitue par 1 a 3 atomes d'halogene ou groupes alkyle en C^, methoxy, 




\ / 



(CH 2 )n 
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ethoxy ou nitro, et A est une chaTne hydrocarbonee divalente comportant de 2 a 3 atomes de carbone. 

13. Sel pharmacologiquement acceptable d'un compose represente par la formule (I) conforme a la revendication 1 
dans lequel le sel est un sel mineral choisi parml les chlorhydrate, bromhydrate, sulfate, nitrate et phosphate, ou 

5 un sel organique choisi parmi les acetate, tartrate, citrate, fumarate et maieate. 

14. Compose conforme a la revendication 1 dans lequel le nombre de chaTnes carbonees du groupe A est 4. 

15. Compose conforme a la revendication 1 qui est la 9-phenyl-7-propyl-4H,6H-pyrimido[6,1 -b] [1 ,3]-thiazine-6 ( 8(7H)- 
10 dione. 

16. Compose conforme a la revendication 1 qui est la 7-benzyl-9-phenyl-4H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)- 
dione. 

is 17. Compose conforme a la revendication 1 quiestla7-(p-chlorobenzyl)-9-ph6nyl-4H,6H-pyrimido[6,1-b][1,3]thiazine- 
6,8(7H)-dione. 

1 8. Compose conforme a la revendication 1 qui est la /-benzyl-Q-phenyl^H^H-pyrimidoie, 1 -b][1 ,3]thiazine-6, 8 (7H)- 
dione. 

20 

19. Compose conforme a la revendication 1 qui est la 9-phenyl-7-propyl-2H,6H-pyrimido[6,1-b] [1,3]thiazine-6,8(7H)- 
dione. 

20. Proced6 de preparation d'un compose conforme a la revendication 1 comprenant la reaction d'un compose de 
25 formule (II) : 

R 2 

i 

.Cfi 



30 



35 



40 



JnCH-CH- 



X 

dans laquelle R 1 et R 2 sont definis dans la revendication 1, avec un reactif soufre choisi parmi N a SH, N^S et 
(NH 4 ) 2 S dans un solvant organique afin d'obtenir un compose de formule (III) : 

R* 



(HI) 




dans laquelle R 3 represente un atome d'hydrogene un groupe alkyle en C 1-4 pouvant etre substitue par un atome 
45 d'halogene ou un groupe alkylthio en C 1-4 ou un groupe ph6nylthio, -YR 5 [ou Y est un groupe -O- ou -S-, et R 5 

est un atome d'hydrogene, un groupe alkyle en C 1-4 ou un groupe phenyle ou naphtyle pouvant etre substitues 
par 1 a 3 atomes d'halogene ou un groupe acyle en C-,_4 derive d'un acide gras, R 4 est un atome d'hydrogene ou 
un groupe alkyle en C-,^ et n represente un nombre entier compris entre 0 et 2. 

so 21. Procede de preparation d'un compose (I) conforme a la revendication 1 qui comprend le fait de faire reagir un 
compos§ de formule (XXVIII) : 



55 
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CSL 

CH.CN 
n 

avec de I'acide 2-thioglycolique en presence d'une base dans un solvant organique afin d'obtenir un compose de 
formule (XXIX) : 



(XXIX) 




dans laquelle R 17 est un atome d'hydrogene ou un groupe alkyle en C^. 

22. Procede de preparation conforme a la revendication 20 ou 21, comprenant en outre une etape d'oxydation, de 
nitration, de reduction, d'hydrolyse, d'alkylation, de formylation, d'halogenation, de deshydroxylation, d'acetalisa- 
tion, de thioacetalisation, de condensation, de reaction de Wittig, de reaction de Mannich, d'amidation, de subs- 
titution nucleophile, de d§shydrochloration, d'eiimination ou de desalkylation. 

23. Composition inhibant I'endotheline et contenant une quantite efficace d'un compose conforme a la revendication 
1 ou un sel pharmaceutiquement acceptable de ce compose et eventuellement un ou plusieurs composants addi- 
tionnels pharmaceutiquement acceptables. 

24. Composition inhibant l'IL-1 et contenant une quantite efficace d'un compose conforme a la revendication 1 ou un 
sel pharmaceutiquement acceptable d'un tel compose et eventuellement un ou plusieurs composants additionnels 
pharmaceutiquement acceptables. 

25. Composition stimulant le NGF et contenant une quantite efficace d'un compose conforme a la revendication 1 ou 
un sel pharmaceutiquement acceptable d'un tel compose et eventuellement un ou plusieurs composants addition- 
nels pharmaceutiquement acceptables. 

26. Composition conforme a une quelconque des revendications 23 a 25 dans laquelle les composants additionnels 
pharmaceutiquement acceptables englobent des vehicules, agents de delitement, lubrifiants, Hants, agents de 
dispersion, plastifiants et diluants. 

27. Utilisation d'un compose conforme a la revendication 1 ou d'un sel pharmacologiquement acceptable d'un tel 
compose pour la fabrication d'un medicament pour la prevention du role physiologique de Taction endothelial. 

28. Utilisation d'un compost conforme a la revendication 1 ou d'un sel pharmacologiquement acceptable d'un tel 
compose pour la fabrication d'un medicament pour la prevention de la production de l'IL-1. 

29. Utilisation d'un compose conforme a la revendication 1 ou d'un sel pharmacologiquement acceptable d'un tel 
compose pour la fabrication d'un medicament pour la stimulation de la production de NGF. 




Revendications pour I'Etat contractant suivant : ES 

1. Procede de preparation d'un compose represents par la formule (I), ou un sel pharmacologiquement acceptable 
de celui-ci : 
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•R B (0)m 




O 

dans laquelle 

R 1 represente (1 ) un groupe alkyle comportant de 1 a 8 atomes de carbone ou un groupe alcenyle comportant de 
2 a 8 atomes de carbone et pouvant etre substitu6 par des groupes cyano, carbamoyle, pyridyle, quinolyle, 
hydroxyle, alcoxy en C^, amino, alkyle en C 1-4 , carboxyle, (aicoxy en C^-carbonyle ou (alcanoyle en C 2 _ 6 )- 
amino, (2) un groupe aralkyle obtenu par combinaison d'un groupe phenyle ou naphtyle et d'un groupe alkylene 
comportant de 1 a 4 atomes de carbone dans lequel le groupe phenyle ou naphtyle peuvent etre substitues par 
1 a 3 atomes d'halogene, groupes alkyle en C^, phenyle, o-cyanophenyte, methoxy, ethoxy ou nitro, ou (3) un 
groupe phenyle ou naphtyle pouvant etre substitue par 1 a 3 atomes d'halogene, un groupe alkyle en G,^, methoxy, 
ethoxy ou nitro, 

R 2 represente (1) un atome d'hydrogene, (2) un groupe hydrocarbone aliphatique de formule : 




-CH-C 

v. 

-CH=CHR 11 ou -CH 2 R 12 

dans laquelle R 10 represente un groupe cyano, carbamoyle ou (alcoxy en C^J-carbonyle, R 11 represente un 
groupe alkyle en phenyle, naphtyle, cyano, carbamoyle ou (alcoxy en C^-carbonyle, et R 12 represente un 
groupe dim&hylamino, dtethylamino, morpholino, pipeYidino ou piperazino, (3) un groupe phenyle ou naphtyle 
pouvant etre substitue par 1 a 3 atomes d'halogene, un groupe alkyle en C^, methoxy, ethoxy ou nitro, (4) un 
groupe amino non substitue ou substitue de formule 



/R « 



-N 



dans laquelle R 8 et R 9 represented chacun un atome d'hydrogene, un groupe alkyle comportant de 1 a 8 atomes 
de carbone ou un groupe acyle derive d'un acide gras comportant de 1 a 8 atomes de carbone, (5) un groupe 
formyle, (6) un groupe nitro ou (7) un groupe halogeno; A represente une chaine hydrocarbonee divalente saturee 
ou insaturee comportant de 2 a 4 atomes de carbone choisie parmi 

(1 ) un groupe de formule 

I I 

-O-C-CCH,) - 
I I 2 " 
H H 

dans laquelle R 3 represente (1) un atome d'hydrogene, (2) un groupe alkyle en C-,^ pouvant etre substitue par 
un atome d'halogene ou un groupe alkylthio en ou phenylthio, (3) un groupe -YR 5 dans lequel Y est un groupe 
-O- ou -S- et R 5 represente un atome d'hydrogene, un groupe alkyle en ou un groupe phenyle ou naphtyle 
pouvant etre substitue par un groupe alkyle en C^, alcoxy en C 1-4 ou phenyle, qui a son tour peut etre substitue 
par 1 a 3 atomes d'halogene, ou un groupe acyle derive d'un acide gras comportant de 1 a 4 atomes de carbone, 
R 4 represente un atome d'hydrogene ou un groupe alkyle comportant de 1 a 4 atomes de carbone, et n represente 
un nombre entier compris entre 0 et 2, 

(2) un groupe de formule 
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(CH-)n- 
\ / 2 

R" V 6 

dans laquelle R 15 et R 16 represented un atome d'hydrogene, un groupe alkyle en G,^, -COOR 17 , ou R 17 est un 
atome d'hydrogene, un groupe alkyle en C^ou un groupe -NHR 18 , ou R 18 est un atome d'hydrogene, un groupe 
alkyle en C-,^ ou alcanoyle en C^, et n represente un nombre entier de 0 a 2 ou (3) un groupe de formule : 



CH, 



CH 2 -(CH 2 > n - 



dans laquelle n represente un nombre entier de 0 a 2 et m un nombre entier de 0 a 2, 
lequel procede comprend la reaction d'un compose de formule (II) : 




CB. 



(ID 



7 



R 1 " tCK 2 )nCH-CH-X 
0 R* R' 



avec un reactif soufre choisi parmi N a SH, N^S et (NH 4 ) 2 S dans un solvant organique afin d'obtenir un compose 
de formule (III) : 

R a 



(HI) 



dans laquelle R 3 represente un atome d'hydrogene, un groupe alkyle en pouvant etre substitue par un atome 
d'halogene ou un groupe alkylthio en C 1-4 ou un groupe phenylthio, -YR 5 [ou Y est un groupe -O- ou -S-, et R 5 
est un atome d'hydrogene, un groupe alkyle en C-,_4 ou un groupe phenyle ou naphtyle pouvant etre substitues 
par 1 a 3 atomes d'halogene ou un groupe acyle en C-,^ derive d'un acide gras, R 4 est un atome d'hydrogene ou 
un groupe alkyle en C 1-4 et n represente un nombre entier compris entre 0 et 2. 

Procede de preparation d'un compose (I) conforme a la revendication 1 qui comprend le fait de faire reagir un 
compose de formule (XXVIII) : 

R a 

(xxvm) T T rw CN 

o 



avec de I'acide thioglycolique en presence d'une base dans un solvant organique afin d'obtenir un compose de 
formule (XXIX) : 
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10 



15 



30 



45 



55 



R 2 

o 55 ^A^/S- v ^: o o r 11 



(XXIX) 

o 

dans laquelle R 17 est un atome d'hydrogene ou un groupe alkyle en C^. 



3. Proc6de de preparation conforme a la revendication 1 ou 2, comprenant en outre une etape d'oxydation, de nitra- 
tion, de reduction, d'hydrolyse, d'alkylation, de formylation, d'halogenation, de deshydroxylation, d'acetalisation, 
de thioacetalisation, de condensation, de reaction de Wittig, de reaction de Mannich, d'amidation, de substitution 
nucieophile, de deshydrochloration, d'elimination ou de desalkylation. 

4. Composition inhibant Tendotheline et contenant une quantite efficace d'un compose (I) defini dans la revendication 
1 ou un sel pharmaceutiquement acceptable de ce compost et eventuellement un ou plusieurs composants addi- 
tionnels pharmaceutiquement acceptables. 

20 5. Composition inhibant l'IL-1 et contenant une quantite efficace d'un compose (I) defini dans la revendication 1 ou 
un sel pharmaceutiquement acceptable d'un tel compose et eventuellement un ou plusieurs composants addition- 
nels pharmaceutiquement acceptables. 

6. Composition stimulant le NGF et contenant une quantity efficace d'un compost (I) defini dans la revendication 1 
25 ou un sel pharmaceutiquement acceptable d'un tel compose et eventuellement un ou plusieurs composants addi- 

tionnels pharmaceutiquement acceptables. 

7. Composition conforme a une quelconque des revendications 4 a 6 dans laquelle les composants additionnels 
pharmaceutiquement acceptables sont choisis parmi les vehicules, agents de delitement, lubrifiants, Hants, agents 
de dispersion, plastifiants et diluants. 



8. Utilisation d'un compose (I) defini dans la revendication 1 ou d'un sel pharmacologiquement acceptable d'un tel 
compose pour la fabrication d'un medicament pour la prevention du role physiologique de Taction endothelial. 

35 9. Utilisation d'un compose (I) defini dans la revendication 1 ou d'un sel pharmacologiquement acceptable d'un tel 
compose pour la fabrication d'un medicament pour la prevention de la production d'IL-1. 

10. Utilisation d'un compose (I) defini dans la revendication 1 ou d'un sel pharmacologiquement acceptable d'un tel 
compose pour la fabrication d'un medicament pour la stimulation de la production de NGF. 

40 

11. Utilisation d'un compose (I) conforme a la revendication 1 ou d'un sel pharmaceutiquement acceptable d'un tel 
compose pour la fabrication d'un medicament conforme a une quelconque des revendications 8 a 10 dans lequel 
ledit compose (I) est la 9-phenyl-7-propyl-4H,6H-pyrimido[6,1-b] [1,3]-thiazine-6,8(7H)-dione. 

12. Utilisation d'un compose (I) conforme a la revendication 1 ou d'un sel pharmaceutiquement acceptable d'un tel 
compose pour la fabrication d'un medicament conforme a une quelconque des revendications 8 a 10 dans lequel 
ledit compose (I) est la 7-ben2yl-9-phenyl"4H,6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione. 

13. Utilisation d'un compose (I) conforme a la revendication 1 ou d'un sel pharmaceutiquement acceptable d'un tel 
50 compose pour la fabrication d'un medicament conforme a une quelconque des revendications 8 a 10 dans lequel 

ledit compose (I) est la 7-(p-chlorobenzyl)-9-phenyl-4H,6H-pyrimido[6,1-b] [1 ( 3]thiazine-6,8(7H)-dione. 

14. Utilisation d'un compose (I) conforme a la revendication 1 ou d'un sel pharmaceutiquement acceptable d'un tel 
compose pour la fabrication d'un medicament conforme a une quelconque des revendications 8 a 10 dans lequel 
ledit compose (I) est la 7-ben2yl-9-phenyl-2H ) 6H-pyrimido[6,1-b][1,3]thiazine-6,8(7H)-dione. 

15. Utilisation d'un compose (I) conforme a la revendication 1 ou d'un sel pharmaceutiquement acceptable d'un tel 
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compost pour la fabrication d'un medicament conforms a une quelconque des revendications 8 a 10 dans lequel 
ledit compose (I) est la 9-ph6nyl-7-propyl-2H ) 6H-pyrimido[6,1-b][1 ) 3]thiazine-6,8(7H)-dione. 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



83 



